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LOCK JOINT REPEAT PERFORMANCES 


For almost 30 years the increasing demand 
upon the water supply system of Hartford has 
been met with Lock Joint pressure pipe lines. 
Since 1918 nine separate contracts for sup- 
plementing the City’s existing water supply 
system have been awarded to Lock Joint Pipe 
Company. By specifying Lock Joint Reinforced 
Concrete Pressure Pipe, Hartford, the insurance 
capital, has assured itself of water supply lines 
of unfailing service whose estimated life expec- 
tancy is better than 100 years! 


Repeat orders from Hartford and many other 
progressive American cities are convincing 
evidence of the permanent high quality and 
complete reliability of Lock Joint Reinforced 
Concrete Pressure Pipe. 


SCOPE OF SERVICES~—Lock Joint Pipe Company 
specializes in the manufacture and installation of 
Reinforced Concrete Pressure Pipe for Water Sup- 
ply and Distribution Mains in a wide range of di- 
ameters as well as Concrete Pipe of all types for 
Sanitary Sewers, Storm Drains, Culverts and Sub- 
aqueous Lines. 


For future projects, large or small, specify 
Lock Joint Pipe. 


A Hazen-Williams Hydraulic Slide Rule will 
gladly be sent upon request with our compliments. 


1940-—Top photo: Modern 
installation of concrete 
cylinder pipe. 


1918—Lower photo: Delivery of 48" 
pipe by six horse team. 
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LOCK JOINT PIPE COMPANY 


Established 1905 
P, O. Box 269, East Orange, N. J. 


Pressure Pipe Plant: Wharton, N. J. 
Sewer Plant: Kenilworth, N. J. 


BRANCH OFFICES: Denver, Colo. 

Chicago, Ill. * Kansas City, Mo. 

Rock Island, Ill. * Joplin, Mo. * Valley 

Park, Mo. * Cleveland, Ohio * Hartford, 
Conn. ¢ Navarre, Ohio 
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YOUR 
TRIDENT 
REPRESENTATIVE 


Wit operating expenses high and 
customers opposed to increased water 
rates, your Trident Representative is 
a mighty helpful man to know .. . 
because he can help you with your 
metering problems in the field and in 
the shop —and, in many cases, help ity gow 


@ wide range of flows, but retain their 
sensitivity to low flows for the longest 


you to get money for more of the porto ime 

water you pump. His help will be Sha RNa 
based on practical know-how in the 
water works field, especially meter 

testing and repair. Your Trident Rep- sing! 
resentative is more than just a meter — 

salesman — he is ready to work with 

you at any time. Don’t hesitate .. . 

call him in. 


A GOOD METER 
PLUS GOOD SERVICE 


A well mes program bo meter testing 


NEPTUNE METER COMPANY * 50 West 50th Street * NEW YORK 20, N.Y. 
Branch Offices in Chicage, San Francisco, Los Angeles, Porilond, Ore., 
Denver, Dallas, Kansas City, Lovisville, Atlanta, Boston. 
NEPTUNE METERS, LTD., Long Branch, Ont., Conode 
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Stop shivering, Ruth! 


IU have some more water hot na minute” 


IFTY years ago, a _ tea-kettle 

provided hot water for the Sat- 
urday night bath in many homes. 
Today, over 12 million automatic gas 
water heaters are in use and 21 mil- 
lion homes are served by gas for 
cooking, refrigeration and heating. 
The extraordinary growth and ex- 
panded availability of gas service is 
a notable contribution to better living 
in America. 


Water supply and sanitation have 
also made remarkable progress in the 
half-century since 1899, the year our 
Company was organized. Today, 
more than 12,000 water works permit 
inside plumbing and furnish a de- 


water supply, gas and sanitation servies and 
contribution 


pendable supply of safe, potable wa- 
ter, for 85 million people. Over 
6,000 sewage treatment plants, now 
in operation, help protect the health 
of more than half of our urban 
population. 


For 50 years we have been the larg- 
est producer of cast iron pressure pipe 
and fitting for these public services, 
so vital to better health and living. 
We are happy to have contributed to 
some extent to their progress. As to 
progress on our account—in manufac- 
turing methods, production standards 
and quality controls—let our present 
product speak for itself. 
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Americnn Co, THE. 


American Cast Iron Pipe Co........... 
American Cyanamid Co., 

American Pipe & Construction Co...... 53 
American Well Works................ _ 
Anthracite Equipment Corp............ 14 
Armco Drainage & Metal iindoses, Inc. 77 
Atlas Mineral Products Co., The....... 52 
Badger Meter Mfg. Co................ 17 
Belco Industrial Equipment Div., Inc... — 
67 
Builders-Providence, Inc............... 47 
Cast Iron Pipe Research Assn., The... . 20-21 
Central Foundry Co., The............. 14 
31 
Chicago Bridge & Iron Co............. 5 
Clow, & SOR... 11 
Dearborn Chemical Co................ 51 
De Laval Steam Turbine Co........... vii 
ix 
10 
Electric Fish Screen Co................ 58 
Electro Rust-Proofing Corp............ 2 
66 
Fairbanks, Morse & 
Flexible Sewer-Rod Equipment Co..... 79 
Ford Meter Box Co., The... 49 
Fraser Utility Supply Co... 
General Chemical Div., Allied Chemical 

50 
Hayman, Michael, 
Hydraulic Development Corp.......... 15 
Industrial Chemical Sales Division, West 

Virginia Pulp & Paper Co............ x 


Albright & Friel, Inc. 
Alvord, Burdick & Howson 
Behrman, A. S. 

Black & Veatch 

Clinton L. Bogert Assoc. 
Bowe, Albertson & Assoc. 
Buck, Seifert and Jost 
Burgess & Niple 

Burns & McDonnell Eng. Co. 
Caird, James 

Camp, Dresser & McKee 
Chester, Engineers, The 
Consoer, Townsend & Assoc. 


Glace, Ivan M. 


De Leuw, Cather & Co. 
ow. 
Fent, 


& Thorndike 
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Gannett Fleming Corddry & 
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Johns-Manville Corp................ 
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Kennedy Valve Mfg. Co., The......... 45 
62 
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iii 
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57 
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Pittsburgh-Des Moines Steel Co........ 
Pittsburgh Equitable Meter Div. (Rock- 
Portiand Cement Agen. 
Proportioneere, IMC... 69 
Reilly Tar & Chemical Co. ....... Cover 3 
Roberts Filter Mfg. Co.............. ; 2 
3 
Simplex Valve & Meter Co........ re 
Solvay Sales Div., Allied Chemical & Dye 
52 
Standard Pipeprotection, Inc........... — 
Pipe & Foundry Co... Vv 
54 
Walker Process Equipment, Inc......... oo 
Wallace & Tiernan Co., Inc......... xii, 19 
Warren Foundry & Pipe Corp.......... 7 
Well Machinery & Supply Co.. 59 
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Wood, R. D., 


Parsons, Brinckerhoff, Hall & 
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Malcolm Pirnie Engineers 
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Purcell, Lee T. 

Ripple & Howe 

Rose, Nicholas A. 
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Sirrine, J. E., Co. 
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Weston & Sampson 

Whitman & Howard 

Whitman, Requardt & Assoc 
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Total Capacity 


of De Laval Pumps 
in the City of Chicago...1,300,000,000 Gallons Daily 


In the year 1920, the City of Chicago in- 
stalled its first turbine-driven centrifugal 
pum p—a unit of 60 mgd capacity in the 
Central Park Station. The performance, 
trouble-free operation, economy and 
flexibility of this unit proved to be so 
satisfactory that additional De Laval 
turbine-driven pumps were installed 

in rapid succession. 
Today, the City of Chicago is 
a served by a total of 16 De Laval 
f turbine-driven pumps and 5 De 
Laval motor-driven pumps hav- 


i total ity of billion, 
DE LAVAL ‘three hundred million gallons 
ily. 


Send for Catalog 10-7-JA 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


TURBINES « HELICAL GEARS « CENTRIFUGAL BLOWERS AND COMPRESSORS 


CENTRIFUGAL PUMPS *« WORM GEAR SPEED REDUCERS « IMO OIL PUMPS 
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COMING MEETINGS 


6-7— New York Section at Otesaga Hotel, Cooperstown, 
N.Y. Secretary: R. K. Blanchard, Vice-Pres. & 

Engr., Neptune Meter Co., 50 W. 50th St., New 

York, N.Y. 

8-9— Minnesota Section in Minneapolis, Minn. Secre- 
tary: R. M. Finch, 518 Metropolitan Bldg., Min- 
neapolis 1, Minn. 


September 


14-16— Pennsylvania Section at Penn-Harris Hotel, Har- 
risburg, Pa. Secretary: L. S. Morgan, Dist. Engr., 
State Dept. of Health, Greensburg, Pa. 


22-23—Rocky Mountain Section at Acacia Hotel, Colo- 
rado Springs, Colo. Secretary: O. J. Ripple, Rip- 
ple & Howe, Cons. Engrs., 426 Cooper Bldg., Den- 
ver 2, Colo. 


September 22-23—\Vest Virginia Section at Oglebay Park, Wheel- 
ing, W.Va. Secretary: J. B. Harrington, State 
Dept. of Health, Charleston 5, W.Va. For reser- 
vations write: A. R. Todd, Filtration Plant, 


Wheeling, W.Va. 


25-27— Missouri Section at Connor Hotel, Joplin, Mo. 
Secretary: Warren A. Kramer, Div. of Health, 
State Office Bldg., Jefferson City, Mo. 


28-30— Michigan Section at Park Place Hotel, Traverse 
City, Mich. Secretary: Raymond J. Faust, Div. 
of Water Supply, Bureau of Eng., Michigan Dept. 

of Health, Lansing 4, Mich. 


October 6-7—lowa Section at Burlington Hotel, Burlington, 
Iowa. Secretary: H. V. Pedersen, Supt., Wa- 
ter Works, Municipal Bldg., Marshalltown, Towa. 


9-12—Southwest Section at Biltmore Hotel, Oklahoma 
City, Okla. Secretary: Leslie A. Jackson, Megr.- 
Engr. Little Rock Municipal Water Works, Rob- 
inson Memorial Auditorium, Little Rock, Ark. 


11-13— Wisconsin Section at Hotel Schroeder, Milwaukee, 
Wis. Secretary: L. A. Smith, Supt., Water 
Works, City Hall, Madison, Wis. 


(Continued on page 72) 
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800 FEET OF BURIED WATER LINE CLEANED IN 8 HOURS 
BY DOWELL CHEMICAL SCALE REMOVAL SERVICE 


Dowell Service may save you important dollars 
by cutting out-of-service time in maintenance 
cleaning to a minimum. Special chemical sol- 
vents, introduced into water lines through 
regular valve openings, are designed to dissolve 
and disentegrate scale and sludge deposits with- 
out dismantling the line! For example, Dowell 
engineers were recently called in to clean 800 
feet of 4” buried water line heavily scaled with 
three quarters to one inch of calcium carbonate. 
Within eight hours, the water line was back in use 
with its volume increased from 45 g.p.m. at 32 lbs. 
to 125 g.p.m. at 24 lbs! 


Underground or above, indoors or out, if you 


DOWELL INCORPORATED - 


have a water or product line cleaning problem, 
call Dowell. Leading utilities, railroads and 
other industries have found the Dowell Service 
method practical, reliable and economical. 
Thoroughly trained Dowell engineers do the 
entire job, bringing all necessary chemicals and 
equipment to your plant in special tank trucks. 


Call your nearest Dowell office today and find 
out about rapid, convenient, economical Dowell 
Chemical Scale Removal Service for heat 
exchange equipment, boilers, condensers, water- 
lines—and for increasing water well output. 
Free cost estimates are gladly given. 


TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


New York 20 Buffalo 2 Kansas City 8 Mt. Pleasant, Mich. 

Boston 16 Cleveland 13 Wichita 2 Hamilton, Ohio 

Philadelphia 2 Pittsburgh 19 Oklahoma City 2 Charleston 27, W. Va. 

Baltimore 18 Detroit 2 Houston 2 Salem, Illinois 

Wilmington 99 = Chicago 2 New Orleans 12 Borger, Texas 

Richmond 19 St. Louis 8 Ft. Worth 2 Midland, Texas 

Jacksonville Indianapolis Shreveport 23 Wichita Falls, Tex. ‘ ES 
Atlanta Louisville Anniston, Alabama Lafayette, La. : 


Long Beach, Oakland, Casper: Dowell Associate-International Cementers, Inc. 


SERVICE ORGANIZATION 


drinking 


Are you plagued with unpleasant tastes 
and odors suddenly arising in your raw 
water supply? They probably stem from 
one of these three sources: decaying vegeta- 
tion, algae or industrial trade wastes. 


Aqua Nuchar Activated Carbon is speci- 
fically produced to remove these foreign 
molecules which give rise to unpalatable 
tastes and odors. It disperses more quickly 
through the entire body of water and re- 
mains in suspension longer, permitting the 
extremely porous carbon particles more 
time toattract theseimpurities. Allof these 
foreign bodies are retained in the carbon and 
subsequently eliminated when the carbon is 
removed on the filter sand or by settling. 


romas 


in an expensive perfume 


just 


li is now common practice in the design 
of new water plants to provide for activated 
carbon treatment of the water. Applica- 
tion of Aqua Nuchar Activated Carbon is 
recommended not only in all water supplies 
where tastes and odors may be present, but 
also in water where tastes and odors become 
apparent after chlorination. 


Remember, Aqua Nuchar offers the 
quickest, lowest-cost way to eliminate these 
tastes and odors and prevent their recur- 
rence. Write to our nearest office for an 
experimental sample of Aqua Nuchar and 
the latest instructions on its use in water 
purification 


division west virginia pulp and paper company 


NEW YORK CENTRAL BLDG. PURE OIL BLDG. 
230 PARK AVENUE 
NEW YORK 17, N. Y. 


35 E. WACKER DRIVE 
CHICAGO 1, ILLINOIS 


PUBLIC LEDGER BLDG. LEADER BLDG. 
INDEPENDENCE SQUARE 526 SUPERIOR AVE.. N.W. 
PHILADELPHIA 6, PA. CLEVELAND 14, OHIO 
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GOING STRONG 


The ability of the Break-Point Proc- 
ess to meet the various demands of 
day by day operation is aptly shown 
by the case history of a municipal 
water works in Pennsylvania. 


Since 1941, when it was installed at 
this plant by W&T Engineers, the 
Break-Point Process has played a 
major role in producing a pure, spar- 
kling water for the system’s many 
consumers. It has completely elimi- 
nated complaints on tastes and 
odors and has raised the finished 
water quality to such a high level 
that tests show no gas formers and 
no bacteria on the plates. In addi- 
tion, a staff report continues, the 
Break-Point Process was of particu- 
lar value in keeping the water ac- 


BREAK-POINTS 
' 2920 
| PERFORMANCE | 
INTHIS THEATER | 


ceptable to consumers during an 
emergency plant overload of 120%. 


These accomplishments and such ad- 
ditional benefits as longer filter runs 
and iron and manganese removal 
are typical of what you receive with 
the Break-Point Process backed by 
W&T Equipment. 


In the complete line of W&T chlor- 
inating equipment, proved by over 
35 years’ experience all over the 
world, there is a chlorinator that will 
give your plant these benefits, too. 


For more details write to your near- 
est W&T Representative — he’ll be 
glad to help you. 


WALLACE & TIERNAN 


COMPANY, INC. 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY + REPRESENTED IN PRINCIPAL CITIES 
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The Fluoridation of Public Water Supplies 


Statement of Recommended Policy and Procedure 
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IN COMMUNITIES WHERE STRONG 
PUBLIC DEMAND HAS DEVELOPED AND 
THE PROCEDURE HAS THE FULL AP- 
PROVAL OF THE LOCAL MEDICAT. AND 
DENTAL SOCIETIES, THE LOCAL AND 
STATE HEALTH AUTHORITIES, AND 
OTHERS RESPONSIBLE FOR THE COM- 
MUNAL HEALTH, WATER DEPARTMENTS 
OR COMPANIES MAY PROPERLY PARTICI- 
PATE IN A PROGRAM OF FLUORIDATION 
OF PUBLIC WATER SUPPLIES. 


HE results of several carefully con- 

ducted epidemiological studies on 
the relationship between fluoride oc- 
curring naturally in communal water 
supplies and the prevalence of dental 
caries have demonstrated that the pres- 
ence of 1-1.5 ppm. of fluoride (F) in 
drinking water is associated with a 
50-65 per cent reduction in caries 
prevalence. The discovery of this 
phenomenon engendered the proposal 
that fluoride be added to communal 
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water supplies as a caries prophy- 
lactic measure. This proposal is now 
being tested in several communities 
in the United States. A preliminary 
indication of the full effect of arti- 
ficially fluoridated drinking water on 
dental caries will not be forthcoming, 
however, until children in the test areas 
have used such waters throughout the 
enamelification period of the teeth— 
birth through age eight years for all 
teeth except third permanent molars. 

The water industry is being con- 
fronted with demands for the addition 
of fluorides to water supplies and many 
utility managements need assistance in 
handling such demands. Although 
available evidence supports the hypoth- 
esis that fluoridated water will be an 
effective caries preventative, the evi- 
dence is presumptive. It should be 
remembered, however, that all epi- 
demiological evidence is presumptive. 
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The value of presumptive evidence de- 
pends directly upon the amount and 
kind of scientific data submitted in sup- 
port or refutation of the hypothesis ad- 
vanced. 

The water supply industry has al- 
ways been progressive in matters per- 
taining to public health and welfare. 
It has initiated extensive research on 
subjects pertaining to water quality 
and has been prompt to adopt new proc- 
esses and techniques when these have 
been found to improve the quality of 
public water supplies. It has coop- 
erated closely with public health agen- 
cies. The problem of caries control by 
the fluoridation of public water supplies 
has not followed the old patterns which 
have led to past changes and improve- 
ments in water supplies. Whereas pub- 
lic health agencies and the water works 
industry have generally agreed upon 
the changes to be made to produce bet- 
ter community health, the present de- 
mands for the fluoridation of water sup- 
plies are coming from the public and the 
press in advance of any final decision 
among public health authorities that 
artificial fluoridation will be effective 
against dental caries. The water works 
industry recognizes these demands of 
the public it serves and wishes to coop- 
erate with civic and public health au- 
thorities, from whom it must receive 
direction, in the solution of the prob- 
lem of reducing dental caries. 


Lines of Action 


The policy and procedure with re- 
spect to the fluoridation of public wa- 
ter supplies may, in the light of pres- 
ent knowledge, be broadly divided into 
two categories: experimental and em- 
pirical. 

1. Experimental. In certain com- 
munities the fluoride—dental caries hy- 
pothesis is being subjected to experi- 
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mental verification under acceptable 
scientific methodology. This procedure 
obviously necessitates the use of a 
nearby “control” city with a water sup- 
ply comparable in all respects to that to 
which fluoride is being added. The per- 
sonnel engaged in such studies should 
include trained dental examiners, epi- 
demiologists, biostatisticians, analyti- 
cal water chemists, biochemists and 
other specialists who may contribute to 
the more complete delineation of the 
experiment. Examples of this type of 
study are Grand Rapids, Mich.; New- 
burgh, N.Y.; Brantford, Ont.: and 
Evanston, Ill. 

One of the factors which further ex- 
perimental studies may be expected to 
reveal is what might be termed the cli- 
matological or geographical factor. It 
would be highly desirable to have a 
number of additional fluoridation stud- 
ies in different states. These experi- 
ments should be so distributed geo- 
graphically as to provide specific in- 
formation on the optimal concentration 
of fluoride needed under particular 
climatological conditions. It is quite 
possible that more than 1 ppm. might 
be required in areas having a low mean 
annual temperature, such as the Da- 
kotas, while 0.5-0.6 ppm. might suffice 
where climatological conditions are re- 
versed, as in the deep South or the 
Southwest. 

Additional controlled — fluoridation 
studies, properly distributed geographi- 
cally, would give direct proof on such 
points as: [1] the effectiveness of 
fluoride, |2| the optimal fluoride con- 
centration for different geographical 
areas and [3] the possible influence, 
on the fluoride potency, of other chem- 
ical constituents of natural waters, in- 
solar as these and other variables may 
affect the action of fluoride on the con- 
trol of caries in a human population. 
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2. Empirical. An ever increasing 
number of communities are willing to 
provide the cost of fluoridation for the 
purpose of giving anticipated protection 
to the oncoming generation of children 
at the earliest possible time, while await- 
ing the outcome of controlled experi- 
ments. 

Although it would probably be de- 
sirable from a sound scientific stand- 
point to await the results of the con- 
trolled experiments, the large amount 
of epidemiological evidence poses an 
ethical question. This has been well 
stated by Enslow: “If the process 
proves worthy of adoption sometime 
hence, a community denied fluoridation 
during any period of ‘watchful waiting’ 
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Tentative Recommended Procedure 


Recognizing that water fluoridation is still in the experimental 
stage, it appears desirable to include as part of this report a state- 
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will have lost the value of the treat- 
ment for such period. Neither is it 
pleasant to contemplate that such loss 
in tooth protection amongst the young- 
sters cannot be made up through subse- 
quent water treatment.” 


Policy 


In communities where a strong public 
demand has developed and the proce- 
dure has the full approval of the local 
medical and dental societies, the local 
and state health authorities, and others 
responsible for the communal health, 
the water departments or companies 
may properly participate in a program 
of fluoridation of the public water sup- 
plies. 


ment of recommended procedure which may be helpful from a 


ractical point of view. 
p 


Sec. 1—Handling Fluoridation 
Requests 


1.1. All requests that fluoride be 
added to the water supply for the reduc- 
tion of the incidence of dental caries, 
which is a public health matter, should 
be referred to the state (or provincial ) 
and local public health authority. 

1.2. The water utility is charged 
with supplying water meeting standards 
adopted by the controlling health au- 
thority. With regard to fluoride, a 
maximum concentration of 1.5 ppm. of 
fluoride ion may be permissible. 


Sec. 2.—Responsibility for 
Fluoridation 


Any decision to add fluoride to a wa- 
ter supply should be concurred in by 
the following authorities and agencies 


before there is any commitment by the 
water utility: the local health depart- 
ment, the state or provincial depart- 
ment of health, the local dentists or 
dental society, the local medical so- 
ciety and the local municipal govern- 
ing body, board or council. The ap- 
proval of the state or provincial public 
utility commission may also be neces- 
sary if the utility is privately owned. 
A ruling should be obtained from the 
state attorney general; obviously only 
one such ruling will be required for 
each state. 


Sec. 3—Liability Involved 


3.1. The water utility may be liable 
for damages caused by the fluoridation 
of a water supply when such chemical 
is added without specific authorization 
from controlling health agencies. 
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3.2. The water utility may be liable 
for damages caused by negligence in 
the application or control of the fluoride. 
The application of insufficient, as well 
as too much, fluoride might be con- 
strued as negligence. 


Sec. 4—Steps in Authorization 


The operating management of a wa- 
ter supply utility should begin the ad- 
dition of fluoride in the water supply 
only after: 

4.1. The governing body of the mu- 
nicipality has authorized fluoridation 
by ordinance, and the local and state 
health authorities have approved the 
addition of fluoride and have: [1] es- 
tablished reasonable maximum and 
minimum limits of fluoride, stated in 
parts per million, to be maintained in 
the water supply; [2| approved the 
type of chemical feeding equipment to 
be installed and used ; [3] approved the 
installation of equipment, plant layout 
and methods of handling the fluoride 
compound to assure the safety of em- 
ployees ; and [4] approved the method 
of analysis and control to be used in de- 
termining the fluoride content of the 
water before and after the addition of 
fluoride. 

4.2. The state or provincial public 
utility commission has released, when 
required, any necessary orders—for 
example, a method by which the utility 
will be reimbursed for the expense of 
fluoridation. 

4.3. The legal counsel of the water 
department or company has made a 
finding that all necessary authorization 
has been given to the water utility so 
that legal liability for damages will be 
limited to negligence. 

4.4. The board of directors or sim- 
ilar governing body of the utility has, 
by resolution, instructed its proper op- 
erating officers and employees to add 
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authorized by 
and municipal 


fluoride as specifically 
the controlling health 
authorities. 


Sec. 5—Disposition of Cost 


5.1. The fluoridation of a water 
supply will increase the utility’s oper- 
ating expense and investment cost. 
The total cost will probably range from 
5 to 15¢ per capita per year, depending 
upon the amount of fluoride in the sup- 
ply before fluoridation, the size of the 
community and the per capita use of 
water. 

5.2. The method by which the cost 
of fluoridation will be defrayed should 
be determined before the water utility 
agrees to the treatment. 

5.3. When any authority, such as a 
public utility commission, has jurisdic- 
tion over accounting procedures and 
water rate charges, the necessary order 
from such authority should be obtained. 

5.4. The cost of fluoridation should 
not be charged to the cost of water 
works operation, since the benefits to 
be derived by the consumer bear no 
relation to the amount of water used. 
Although the methods of assessing 
these charges upon the consumer will 
vary with the individual utility, the idea 
should be kept in mind that the cost of 
fluoridation is a proper charge against 
communal health activities. 


Sec. 6—Items of Cost 


6.1. Investment costs. The prob- 
able facilities and equipment required to 
add fluoride are: [1] feeding equip- 
ment and |2] storage room. (This 
room may have to be separate from the 
storage space used for other chemicals, 
particularly if containers are opened in 
the room, because of the toxic nature 
of the chemical. Special ventilating 
equipment may be required. ) 
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6.2. Operating costs. The several 
operating costs are: 


1. Cost of the fluoride, including 
freight 

2. Handling labor or stores costs 

3. Operating labor costs. 

4. Equipment maintenance costs 

5. Laboratory control costs 

6. Additional insurance costs, if the 
legal counsel of the water utility finds 
that the fluoridation of the water sup- 
ply may subject employees to occupa- 
tional disease hazards and the utility to 
possible damage suits. 

7. Investment overhead costs: [1] 
depreciation expense on structures and 
equipment; [2] interest or return on 
investment; and [3] taxes, if any, on 
the assessed value of structures and 
equipment. 


Sec. 7—Application of Fluoride 


7.1. The application of fluoride 
must be made through accurate feeding 
equipment. Either gravimetric or vol- 
umetric dry-feed equipment or positive- 
displacement liquid-feed equipment 
with an accuracy within 5 per cent is 
required. 

7.2. Special precautions must be 
taken to protect the operators from in- 
haling fluoride dust when charging the 
hoppers of the feeders. It is recom- 
mended that dry feeders be equipped 
with dust collectors consisting of bag 
filters operating under positive air 
pressure and vented to the outside. 
Each operator who handles fluoride 
should be provided with his individual 
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toxic-dust respirator to be used only 
when handling the chemical. When 
liquid-feed equipment is used, at least 
two solution tanks must be available 
for the preparation and storage of the 
fluoride solution. 


Sec. 8—Control 


8.1. Laboratory analysis and con- 
trol should follow specific instructions 
from the controlling health authority. 

8.2. Samples must be taken from 
points before and after fluoridation and 
from one or more points in the distri- 
bution system, as determined by the 
controlling health authority. The fre- 
quency of sampling shall be determined 
by the controlling health authority. 

8.3. The method of determining the 
fluoride content of the water shall be 
specified by the controlling health au- 
thority and shall be in agreement with 
the latest edition of Standard Methods 
for the Examination of Water and 
Sewage. 

8.4. The results of all chemical 
tests shall be recorded on forms ap- 
proved by the controlling health au- 
thority and by the legal counsel of the 
water utility. Water samples for chem- 
ical analysis shall be submitted to the 
state health authority at stated inter- 
vals for control purposes. 

8.5. The tests for the purity of the 
fluoride chemical used in water fluori- 
dation shall have the approval of the 
state health authority. These tests 
shall include the U.S. Pharmacopoeia 
tests for heavy metals (U.S. Pharma- 
copoeia, XII, page 720). 
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ip this paper the author has made an 
assumption, then established three 
premises, reached a conclusion and, 
finally, suggested a plan of action. 

It has been assumed that the only 
water utilities which contemplate rate 
increases are those whose officers feel 
that the existing rates are too low to 
cover adequately the operating ex- 
penses and fixed charges while leaving 
enough net income to assure the finan- 
cial integrity of the enterprise and en- 
able it to attract such additional funds 
as it may need for capital betterments 
and replacements. In brief, it has been 
assumed that the managers feel the ex- 
isting rates are insufficient to cover 
present costs. 

Three premises are then established : 


1. When the water service being 
rendered is satisfactory, the public does 
not object to increases in rates sufficient 
in amount to cover the entire cost of 
service. 

2. If the water service is unsatis- 
factory, the public will object to in- 
creases in rates even though the pro- 
posed increase is only enough to cover 
increases 1n costs. 

3. Rate increases proposed in con- 
nection with acceptable plans to cor- 
rect faults and deficiencies of plant and 
service will not be subject to objection. 


On the basis of these three premises, 
the conclusion is reached that the pub- 
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lic has more interest in service than 


in rates. Two plans of action are 
therefore suggested: First, if the serv- 
ice is now satisfactory but the existing 
rates are too low under present price 
conditions to cover all costs and attract 
new capital to take care of growing de- 
mands, then the rates should be in- 
creased. Second, if the service is now 
unsatisfactory and the rates are too low 
under present price conditions to cover 
all costs and attract the capital needed 
to correct existing faults and care for 
growing needs, it is necessary to pre- 
pare plans for improved service and 
secure increases in rates in sufficient 
amount to cover all new costs of service. 

To avoid misunderstanding, the 
phrase “cost of service” should be de- 
fined. When used in this paper that 
phrase, or any variation of it, means all 
operating expenses of the enterprise; 
all taxes payable; either amortization 
of debt principal or depreciation; in- 
terest on debt; and enough net income 
to maintain the credit and financial in- 
tegrity of the enterprise and to enable 
it to attract needed new capital from 
time to time. 

It should be emphasized that when 
the author refers to “objection” or 
uses the phrase, “the public will not 
object,” or similar language, objection 
by customers is meant, not official ob- 
jections by utility commissions or 
other governmental bodies, except 
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when a popular demand by customers 
is reflected. 


Validity of Premises 


How valid are the premises from 
which the conclusion is drawn? 
Frankly, they represent the author’s 
opinions based on experience and on 
observation of the workings of hu- 
man nature. From a few instances no 
absolute demonstration can be made 
that all people will react in the same 
way under like conditions. At that 
point opinion takes over. However, it 
may be worth while to consider several 
typical situations. 

City A is served by a water system 
established more than 60 years ago. 
In the early days the utility had great 
difficulty because of industrial contami- 
nation of its source of supply, with 
public opinion supporting industry and 
with the courts forbidding the collec- 
tion of water charges until a new sup- 
ply could be developed. When such 
a supply was ultimately secured, the 
courts, after an unpopular fight by the 
water utility, established the legal prin- 
ciple that contamination of a public 
water supply constitutes a public nui- 
sance which may be restrained. <A 
program of continued plant develop- 
ment and improvement, well abreast of 
community growth, carried out by a 
succession of energetic, efficient and 
personally popular managers, has 
changed the old antagonism against 
everyone connected with the utility into 
the present attitude of friendliness. 
Recently it was decided that there was 
no possibility of prospective increased 
water usage bringing in enough new 
revenue at existing rates to overcome 
the rapid rise in operating expenses 
and taxes. The utility was not earning 
its cost of service, with the result that 
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it was having difficulty in getting 
needed new capital. As there was no 
possibility of reducing expenses or even 
of holding them at the current level, 
an increase in rates was necessary. 

The entire situation was laid before 
local leaders, newspaper editors, mem- 
bers of the city council and other pub- 
lic officials. All were given opportuni- 
ties for full and open discussion and 
access to relevant data. The difficul- 
ties of the utility and the proposed in- 
crease in rates were discussed with the 
managers of the local industries and 
their accountants. These men under- 
stood their rights and realized their 
civic and social responsibilties. An in- 
crease equivalent to 20 per cent in all 
rates was approved without protest 
and the community has continued happy 
and content. 

The service was satisfactory, more 
revenue was needed and the public did 
not object to a very substantial increase 
in rates. Similar instances could be 
cited to support the author’s first pre- 
mise that: when the water service be- 
ing rendered is satisfactory, the public 
does not object to increases in rates 
sufficient in amount to cover the entire 
cost of service. 

At City B very different conditions 
existed. There were two dissimilar 
sources of supply—a river with hard 
water and an upland, impounded, soft 
water supply. The first was filtered 
and softened but the quality of the wa- 
ter in the river varied radically, often 
and suddenly. On occasion tastes and 
odors developed and unsatisfactory wa- 
ter got by the plant and into the distri- 
bution system. For one reason or an- 
other, almost 10 per cent of the time 
water with a hardness content well 
above the standard was delivered to the 
customers. There were complaints of 
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turbidity in the distribution system, 
although plant records indicated that no 
water with excessive turbidity had been 
delivered into the system. Water from 
the river source reached parts of the 
city at all times and other parts of the 
city at certain seasons and certain 
hours. Still other areas had the soft 
mountain water continuously. Some 
customers were well satisfied with the 
quality of the water while others were 
completely discontented. 

The city covered a territory of high 
hills and deep valleys with very steep 
slopes between. The water distribution 
system included a series of districts 
with elevated storage and _ booster 
pumps. The city grew rapidly during 
the war and has held and increased its 
population. In several different sec- 
tions, consumers’ water demands had 
outgrown the carrying capacity of the 
mains. Especially at the upper edges 
of the low-service district, along the 
steep hillsides, there was a lack of 
pressure. The dividing line could not 
be moved downhill by a mere change 
in the location of the valves because the 
mains into the high-service district did 
not have the required extra capacity to 
carry the loads which would have been 
added. 

The situation would not have been 
difficult if the water utility could have 
financed various indicated improve- 
ments, but the fact was that operating 
expenses and taxes were absorbing al- 
most all of the revenues. Less money 
was coming to net income than twenty 
years before, while since that time in- 
vestors had put about $1,000,000 of 
new funds into the system. Much more 
new money was needed for extensions 
into newly opened residential districts 
—not real estate developments of pro- 
moters—as well as for the strength- 
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ening and improving of the pumping 
station, the treatment plant and the 
distribution system in the older sec 
tions. 

When an increase in rates was pro- 
posed, determined opposition devel- 
oped. It was not claimed that the 
suggested rates would impose a hard- 
ship on customers but that they were 
too high for the kind of service being 
offered. The answer that the com- 
munity was not even paying the cost of 
the service it was getting, which was 
the fact, did not lessen the objections. 
The outcome was the approval of the 
proposed rates coupled with the con- 
dition that an ambitious program of 
system rehabilitation and improvement 
be inaugurated at once. 

This situation is an example of un- 
satisfactory service and public opposi- 
tion to a rate increase designed merely 
to restore former net-income ratios. 
The opposition was caused by and 
centered upon the poor service, not on 
the dollars and cents involved in the 
new rates. This and similar experi- 
ences form the factual basis for the 
author’s second premise: if service is 
unsatisfactory, the public objects to in- 
creases in rates even though the in- 
crease is only enough to cover increases 
in cost. 

City C presents another typical situ- 
ation, although in extreme form. The 
water system serving this city was es- 
tablished about 70 years ago in an old 
but steadily growing community. Be- 
cause the city is located at the crest of 
all the watershed divides in the district, 
there are no large streams within reach 
and no substantial ground water sup- 
plies are available. Water works en- 
gineers and financiers who had been 
successful elsewhere tried for more than 
ten years to develop a dependable sup- 
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ply and, aiter repeated failures, gave 
up in disgust. The people of the town 
had grown to expect periodic curtail- 
ment of supply and high turbidity. A 
group of local businessmen took over, 
invested their money in large impound- 
ing reservoirs on small streams and in 
one of the very early rapid sand filter 
plants in the country—a plant. still 
rendering splendid service. Every 
service was metered and water rates 
were increased. Within two vears af- 
ter the change in control the city had 
adequate and satisfactory water service 
and the company had become a financial 
success. The people of the city were 
perfectly content with the new higher 
rates for water; they were receiving 
service which they had despaired of ever 
getting. 

All went well for twenty years and 
then real trouble arrived. The man- 
agement, lulled into a sense of security 
by what later proved to be a glaring 
engineering overestimate of storage 
reservoir capacity, failed to give weight 
to evidences that the growth of the 
city was exhausting the available stor- 
age. When drought struck, there was 
no reserve storage, and on Christmas 
Eve the state department of health took 
control and severely rationed domestic 
use, shut off industries and held the 
distribution reservoir in readiness for 
fire. It was months before normal us- 
age could be allowed. 

A new manager with good engi- 
neering training and experience was 
secured. He developed plans for in- 
creased storage in impounding reser- 
voirs to assure adequate supplies for 
several years of continued growth of 
demand. Armed with these plans, he 
and the other officers carried through 
a program for increased rates designed 
to meet the entire cost of service. Al- 
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though this campaign had to be under- 
taken against a background of well de- 
served antagonism to the management, 
it was found that a frank presentation 
of all the facts to the leaders of the com- 
munity resulted in a spirit of goodwill 
and cooperation. The head of the larg- 
est industry and the one hardest hit by 
the proposed rates studied the figures 
and then stated that he would rather 
pay more money for an assured supply 
than have cheap water with the risk 
of plant shutdowns. The rates were in- 
creased, the improvements were made 
and the enterprise has been able to give 
good service during a drought and 
grow with the community. The people 
want water service and are willing to 
pay what it costs, which bears out the 
premise that: rate increases proposed 
in connection with acceptable plans to 
correct faults and deficiencies of plant 
and service will not be subject to ob- 
jection. 


Public Relations 


It appears logical to conclude from 
these three premises that the public 
has more interest in service than in 
rates. 

The author is firmly convinced that 
water works men have made several 
mistakes in their relations with the pub- 
lic: [1] not knowing the costs of serv- 
ice; [2] not educating the public con- 
cerning these costs; [3] thinking about 
and advertising cheap water rather 
than valuable service; [4] trying to 
persuade the customers that they should 
not expect better service because they 
pay so little that the utility cannot af- 
ford better service; [5] treating the 
customers as though they were patrons 
of a bargain basement clearance sale 
when they really want a superior prod- 
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uct and are ready and willing to pay the 
cost. 

Many water plants today have such 
low rates and high capital costs per 
average customer that each new cus- 
tomer is a drag on the system rather 
than a source of strength. This con- 
dition is against the public interest, and 
management should study the econom- 
ics of its undertakings, consider and 
work out the true costs of service and 
then educate the community in these 
matters. 

If a system is giving all the water 
service the people want and its revenues 
are now entirely adequate to cover the 
costs, so that the money required for 
improvements and extensions is always 
available, then a rate increase is not 
needed. It is necessary merely to be 
alert and keep abréast of the changing 
times. Experience teaches, however, 
that many managers are in ignorance 
of the extent of public dissatisfaction 
with the water service. A genuine 
study should be made to learn the true 
facts. 

The management of a system which 
has been giving satisfactory service 
but which is not now receiving suffi- 
cient revenue to cover present costs 
should boldly go after increased rates. 
Higher rates should be sought, not be- 
cause the utility is entitled to them— 
as it is—but because the customers need 
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the service which can only be continued 
if completely adequate revenues are 
available. The public will not object 
if the facts are sound and a good job 
of salesmanship is done. 

A plant where the service is unsatis- 
factory, deficient in one way or another 
or perhaps in many ways has a much 
harder task to perform. The author 
suggests a study of the entire situation 
by experts—engineers, chemists, bac- 
teriologists, geologists, public opinion 
analysts, bankers and lawyers. It is 
necessary to know what the people 
think they want in the way of service. 
Then the management will have to find 
how much this service would cost in 
capital funds and operating expenses. 
The bankers and public opinion .ana- 
lysts will be able to say what annual 
revenues would be required to make it 
possible to raise the capital funds and 
whether the customers are really anx- 
ious enough for the service to pay that 
kind of money. Perhaps plans will 
have to be modified to bring desire in 
line with willingness to pay. The pub- 
lic and its leaders must be consulted, 
and, in the end, the plan must be one in 
which the community has pride and 
which it will support. 

The public objects to paying for un- 
satisfactory service. It wants good 
service—hetter, often, than is now ren- 
dered. Once it understands the facts, 
the public is willing to pay the cost. 


EFORE dealing with some of the 
problems of water rate revision, 
it seems appropriate to discuss briefly 
whether any distinction should be 
made, in this connection, between mu- 
nicipal and privately owned utilities. 
The author has always believed that a 
reasonable rate is a reasonable rate 
whether it is charged by a private 
utility or a municipal corporation. 
It is just as reasonable for a municipal 
utility to adjust its rates in the light 
of present costs—to secure a fair con- 
tribution from the customers toward the 
relief of taxpayers and to avoid a sub- 
sidy to the former at the latter’s ex- 
pense—as it is for a private corporation 
to seek a reasonable return for its in- 
vestors. Indeed, many municipal water 
systems, struggling to meet rising costs 
and to secure adequate wage scales for 
their employees, appear to be missing 
a bet if they do not undertake such 
adjustments. 

The Appellate Div. of the New York 
State Supreme Court, in Village of 
Tupper Lake v. Malthie (257 App. Div. 
753, 258 App. Div. 1030; 32 P.ULR. 
(N.S.) 32, 35) stated: “It is indisput- 
able that as a matter of law a municipal 
utility is entitled, the same as a private 
utility, to a reasonable return upon all 
of its property used and useful in the 
public service.” 

This principle for municipal gas and 
electric utilities, whose rates are sub- 
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ject to the jurisdiction of the New 
York Public Service Commission, 
merely restated the decision of the Ap- 
pellate Div., affirmed by the Court of 
Appeals, in the Boonville case (Village 
of Boonville v. Maltbie, 245 App. Div. 
468, 272 N.Y. 40). And it has been 
double-riveted into New York law for 
municipal water utilities, whose rates 
are not now subject to commission con- 
trol by the adoption of Sec. 18 of Ar- 
ticle III of the 1938 state constitution : 


The legislature shall pass no bill, reso- 
lution or other measure prohibiting any 
municipal corporation operating a gas, 
electric or water public utility service 
from making and receiving, in addition 
to an amount equivalent to taxes which 
the said service, if privately owned, would 
pay to such municipal corporation, a fair 
return on the value of the property used 
and useful in such public utility service. 
over and above costs of operation and 
necessary and proper reserves, or pro- 
hibiting the use of the profits resulting 
from the operation of a public utility serv- 
ice for the payment of expenses or obli- 
gations incurred by such municipal cor- 
poration for municipal purposes, or pro- 
hibiting the use of such profits for the 
payment of refunds to consumers. 


Basis of Plant Value 


Turning now to the basis of plant 
value to be used in making rate adjust- 
ments, it may be of interest to note that 
there are still some states, like Pennsyl- 
vania and Ohio, where the fair-value 
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doctrine is embodied in the statutes as 
they have been applied and interpreted 
by the courts of these jurisdictions. 
In such states there can be no question 
of the advantage and justification for a 
privately owned water utility to ap- 
proach the problem of rate adjustment 
on the basis of a fair return on the fair 
value of the property used and useful 
in the public service. And in these 
jurisdictions, it is the author’s opinion 
that a municipality owning its water 
system, and being hard-pressed for 
sufficient public revenue to meet mu- 
nicipal requirements, would be well ad- 
vised to adopt exactly the same point 
of view. Certainly, real estate interests 
and industries, which operate for pri- 
vate profit, are entitled to no subsidy in 
the form of water rates lower than the 
reasonable value of the service. More- 
over, homeowners are also taxpayers 
(as, indeed, tenants are, indirectly ) and 
their tax burdens for the same munici- 
pal services can be lightened to the ex- 
tent that the municipality earns a re- 
turn on its water works property. 

In a number of other states, including 
New York, the regulatory commissions 
have tended to restrict rate adjustments 
to levels corresponding with a return on 
original cost less accrued depreciation, 
measured by the group straight-line 
age-life method. It has heen widely 
argued that this standard has been up- 
held by the U.S. Supreme Court in the 
Hope Natural Gas Co. case and other 
recent litigation. Even in these states, 
however, the issue is not yet a closed 
one and the opportunity is still open to 
a company or municipality to establish 
in the courts the right to earn a return 
on the fair value of its property by rates 
which correspond with the reasonable 
value of the service. In view of the 
language of the section of the state con- 
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stitution previously quoted, it might 
readily be easier for a New York mu- 
nicipal water utility to establish this 
right than for a private water company. 
Space does not permit a full develop- 
ment of the argument on this point, 
but those interested are referred to a 
recent paper (1) by the author. 

In the author’s opinion, the conten- 
tion has not been proved that the Hope 
Natural Gas Co. decision and the re- 
lated rulings in the Natural Gas Pipe- 
line, Panhandle Eastern and other cases 
destroyed the standards for rate regu- 
lation previously prescribed by the 
U.S. Supreme Court in Smyth v. Ames. 
It is true that many rate-making orders 
have been upheld on original-cost and 
prudent-investment bases when the 
companies affected have failed to carry 
the burden of proof that the orders were 
confiscatory. But, if, as Justice Jack- 
son said in his dissenting opinion in the 
Hope case, rate regulation is to be the 
performance of an economic function 
and not a legalistic ritual, fair rates are 
still rates that correspond with the fair 
value of the service; and the value of 
utility property, if it must be deter- 
mined, is the present worth of the 
amount available for return of value 
and return on value after subtracting 
operating expenses other than depreci- 
ation from the revenue correspon ling 
with such fair rates. 

Notwithstanding these considera- 
tions, it has been found that, in states 
whose commissions have adopted the 
original-cost basis of regulation and 
whose legislatures and courts have not 
specifically prescribed a fair-value rate 
base, most water companies and other 
utilities have preferred to accept what 
they think they can get in the way of 
rate adjustment without too much 
trouble and delay rather than assume 


the burden of establishing their rights. 
There is no doubt that the difficulty of 
proving the value of the service, or 
the value of the property, in such a way 
as to make it conclusive against the 
contentions of a public regulatory body 
is very great indeed—perhaps so great 
as to justify the decision that most com- 
panies have arrived at when the ques- 
tion has arisen under these circum- 
stances. 


Rate Adjustment Procedures 


Assuming that it has been decided to 
base rate adjustments upon a return on 
the original cost less accrued group 
straight-line age-life depreciation, cer- 
tain procedures should be followed. 

There is first the problem of estab- 
lishing a reasonable rate of return to 
be applied to an original-cost-less-de- 
preciation rate base, for the purpose 
of determining revenue requirements. 
Many students and writers on rate of 
return agree that the question of its 
reasonableness depends on the rate base 
to which it is to be applied. Thus, with 
a rate based on current reproduction 
costs, the supporters of the “capital at- 
traction” theory of rate of return would 
apply a weighted average rate required 
to support a reasonable capital struc- 
ture necessary to finance such a rate 
base. 

But the most persuasive argument for 
the original-cost rate base is the con- 
tention that it is equitable as between 
investors and customers. If an origi- 
nal-cost rate base is to be used, there 
would certainly be no equity in applying 
to it the same average rate of return 
as would be applied to a reproduction 
cost base. For, although it might be 
argued that the bondholders and pre- 
ferred stockholders would be equitably 
provided for by the contractual rates to 


July 1949 RATE REVISION 


which they had agreed in consideration 
of their prior claims on the earnings, 
such a return at present price levels 
would subject the common stockholder 
to a major reduction in the purchasing 
power of the earnings that would be 
available, on this basis, for his invest- 
ment. 

If the purchasing power of the earn- 
ings available for the common stock 
were to be maintained, it would be nec- 
essary to provide, in addition to inter- 
est on the bonds and dividends on the 
preferred stock, a substantially higher 
rate of earnings on the equity invest- 
ment than would be required to attract 
new equity investments, resulting in a 
substantially higher average return on 
the original-cost rate base than would 
be reasonable for a réproductien cost 
rate base. Only such an equitable ad- 
justment of the rate of return can sup- 
port the claim of equity for an original- 
cost rate base and maintain fairly the 
relative interests of old and new com- 
mon stockholders. 

Cost allocation is another problem 
in connection with rate adjustments. 
Public service commissions throughout 
the country have been showing an in- 
creasing interest in recent years in cost 
allocation, and the New York commis- 
sion has been a leader in insisting that 
rate adjustments must be supported not 
merely by showing that increased rev- 
enue is required but also by proof that 
the rates proposed distribute such re- 
quired revenue equitably among all 
classes of customers in reasonable re- 
lation to their respective costs of serv- 
ice. Thus, In re Brooklyn Borough 
Gas Co., decided August 6, 1947 (70 
P.U.R. (N.S.) 33), the commission 
said : 

The burden of proof established by law 
is not limited to the proof that increased 
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revenues are needed but that the rates to 
be paid by the public are in themselves 
just and reasonable. In practically every 
case, the company has completely failed 
to meet the statutory requirements and, 
generally speaking, they have made no 
effort to go beyond the need for more 
revenues. Consequently, the Commission 
has no alternative but to provide for 
temporary rates which will produce in- 
creased revenues and give the companies 
further opportunity of meeting the stat- 
utory burden of proof and, through our 
own staff, make an analysis of the com- 
pany costs to determine to what extent 
the alleged increases prove to be needed 
by actual experience and how the in- 
creased revenues should be raised. 


The staff of the Water Bureau of the 
commission has taken the position that 
it will not approve rate adjustments by 
blanket percentage increases of exist- 
ing tariffs without a review of the re- 
lationships between the individual rates 
in the existing tariffs and considera- 
tion of whether these relationships cor- 
respond reasonably with relative costs 
of service. 


Need for Information 


The cost of water service to the va- 
rious classes of customers is not so 
much affected by demand, consumption 
and load characteristics as by the cost 
of electric service, the variations in 
which cannot be equalized by storage. 
Nevertheless, much more complete in- 
formation than is now available regard- 
ing the demand, consumption, load fac- 
tors and diversities of different classes 
and sizes of water customers would be 
invaluable to the industry and to the 
Public Service Commission for cost 
analysis and rate design purposes on 
metered systems. 

The collection and pooling of infor- 
mation for these purposes is even more 
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important in those systems which still 
have large numbers of flat-rate cus- 
tomers. Although catalog ratings and 
published assumptions are available on 
the demand, consumption, load factors 
and diversities of various types of fix- 
tures, there is a great dearth of infor- 
mation based on actual measurements. 
It is, therefore, practically impossible, 
when large numbers of flat-rate cus- 
tomers are involved, to propose any ap- 
portionment of cost of service which 
the commission would not be free to 
reject if the results did not correspond 
with the ideas of its own staff. 

The staff of the Water Bureau of 
the commission should be highly com- 
mended for its work in developing 
reasonable standards of relationships 
between the demands and consumptions 
of various types of flat-rate fixtures and 
various meter sizes and metered-con- 
sumption blocks; and for being willing 
at all times to sit down with representa- 
tives of the industry and work out the 
reasonable application of these rela- 
tionships to the design of tariffs adapted 
to produce required amounts of gross 
revenue. The author strongly recom- 
mends that any system which is consid- 
ering rate adjustments in the light of 
present costs discuss these matters in 
detail with the staff of the Water Bu- 
reau before filing new rate schedules or 
applications. There is also an exten- 
sive field for cooperation between the 
water utilities and the staff of the com- 
mission in supplying actual information 
regarding the load characteristics of 
both metered and flat-rate customers. 

A third problem that is always of 
portance in connection with rate ad- 
justments is the question of what con- 
stitutes a reasonable amount of appor- 
tionment to total cost of fire protection 
service. Since consumption is almost 
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negligible and the cost consists almost the way from 10 to 50 per cent of 
entirely of the provision of plant ca- the fixed costs of readiness to serve. 
pacity and readiness to serve, a wide Again, there is opportunity for cooper- 
range of results can be obtained, ac- ation between the industry and the 
cording to whether the calculations are Water Bureau of the Public Service 
based on the ratios of noncoincident or Commission in the development ol 
coincident maximum demands, separate reasonable standard bases of apportion- 
or incremental plant costs, average de- Ment. 

mands per unit of area and so forth. 
Depending on which of these various 
bases of computation is used, estimates 
made for the same system can run all 
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This Month's Couer 


Call it primitive, picturesque or even perplexing, the Acoma Water 
Hole continues to serve and to survive as one of the oldest public water 
supplies within the borders of the U.S. As far back as 1540, when the 
Spanish explorer, Francisco Vasquez de Coronado, paid a visit to the 
Indian pueblo of Acoma, located some 70 miles west of what is now 
Albuquerque, N.M., he undoubtedly slaked his thirst here. And for how 
many centuries before that the hole-to-gourd-to-pot-to-hut system was in 
operation it is difficult to guess. 

What is primitive, of course, is the “system” itself, but even that isn’t 
so simple that there are no problems of carrying capacity, perhaps even 
head loss. And though the two operators pictured are not now members 
of A.W.W.A., they perhaps could qualify. At any rate, they themselves 
lend picturesqueness to the scene, their Sunday costumes blending into their 
surroundings and perhaps giving added evidence that public water supply 
is a seven-day-a-week job. Finally, what is perplexing is the apparently 
floating boulder in the background. Certainly the supply can’t be as hard 
as all that. 

The photo used was provided through the courtesy of the Standard Oil 
Company of California, whose clickmaestro Ferenz Fedor snapped the 
shot, and was kind enough to give us our heads in describing it. 


P.S. .ls we go to press, we have cause to wonder whether 
“civilized” Eastern water works men will not soon be exploring 
water holes themselves. Add a few more desiccating days of dry- 
ness to the already more-than-imonth-old drought and there'll be 
good reason to go primitive. 
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HE use of geologic methods is not 

essential in the search for supplies 
of underground water, and many excel- 
lent sources have been found and de- 
veloped without recourse to them. 
Similarly, many good mines and oil 
fields have been discovered without 
reference to the principles of geology. 
It would be difficult, however, to name 
any major oil producer or mining com- 
pany that is not at present taking ad- 
vantage of geologic principles in ex- 
ploration and development work. No 
phase of municipal activity is more 
nearly comparable to private business 
enterprise than the municipally owned 
and operated water works. Regular 
business techniques are now being em- 
ployed in the distribution and service 
side and are gradually being introduced, 
through the science of ground water 
geology, into exploration and produc- 
tion. 

The occurrence of ground water is 
regulated by the nature of the rocks in 
the subsurface. Its movement under- 
ground and into wells and springs is 
governed by the same laws of gravity 
and pressure that affect water at the 
surface. Many facts concerning the 
depth, quantity and quality of under- 
ground water can be predicted through 
the principles of geology. In ground 
water exploration, as in oil explora- 
tion, the purpose of geology is to elimi- 
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nate numerous unfavorable areas in 
advance of any exploratory drilling and 
reduce the number of holes necessary 
in the good-prospect areas by geologic 
interpretation of surface and subsurface 
data. The object is to gain definite in- 
formation on the quality and quantity 
of water with less time and expense in 
investigation than the old  trial-and- 
error method required. 

The importance of locating any drill 
site geologically is emphasized by the 
fact that only about 5 ft. out of each 
100 ft. of the outcropping, consolidated 
rocks in Kansas contains suitable water- 
bearing beds. Unfortunately, these 
zones are not distributed uniformly so 
that each 100 ft. of the subsurface con- 
tains a 5-ft. aquifer. As an example, 
the upper 2,500 ft. of Cretaceous rocks 
in Kansas includes only one 15-ft. zone 
that is a reliable aquifer. Considering 
this erratic distribution of water-bear- 
ing zones, the importance of knowing 
the formations that lie in the subsurface 
and the formation that is to he reached 
for testing is easily recognized. 

The three main tools of ground water 
geology are stratigraphy, geologic his- 
tory and hydrology. Stratigraphy is 
the science of the sequence of lavered 
rocks. By recognizing the formation 
at the surface the stratigrapher is able 
to predict the presence or absence of 
possible water-bearing rocks in the sub- 
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surface. (The term “rock” is used 
throughout to mean not only consoli- 
dated rocks, usually called solid rock, 
but also the unconsolidated rocks such 
as clay, silt, sand and gravel.) 

Geologic history is used to predict 
the nature and extent of water-bearing 
rocks. Many of the important water- 


bearing characteristics of the rocks 
reference to 
original 


can be interpreted by 


the method of deposition 
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capacity to transmit water by the depo- 
sition of minerals in the original pore 
spaces. 

Hydrology, the science of the water 
of the earth, is used to interpret the 
movement of water into and through a 
formation and to indicate the quantity 
and quality of water present. 

The correct use of these three tools 
of ground water geology produces an 
index of facts and principles that must 


ZA, Tertiary and Quaternary 
Cretaceous 
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and to the modifications of the rock 
since deposition. Many sandstones 
are known to be confined to nar- 
row channels because they were de- 
posited by streams following a con- 
fined and limited course. Likewise, 
many limestones are known to have 
been subjected to fracturing and 
weathering and transformed from im- 
permeable beds to good aquifers. Con- 
versely, many formerly good sand and 
gravel zones have been reduced in their 


Generalized Geologic Map of Kansas 


i Permian and Pennsylvanian 
= Mississippian 


he applied differently in each separate 
geologic setting. When properly ap- 
plied they fit the general definition that 
has been offered for science: a system 
of organized common sense. 


Kansas Geologic Formations 


By reference to the geologic map of 
Kansas (Fig. 1), the use of ground wa- 
ter geology in many of the well known 
aquifers in the state can be demon- 
strated. In the southeastern corner, 
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the lower Pennsylvanian formations 
recognized at the surface allow the 
stratigrapher to estimate the depth to 
the limestones of the Mississippian, the 
dolomites and sandstones of the under- 
lying Ordovician and the sandstones of 
the Cambrian rocks, which occur at 
depths as great as 2,000 ft. Many good 
water wells in this region are 1,000 to 
1,700 ft. deep. From the geologic his- 
tory of the area, it is known that many 
of the limestone zones have been ex- 
posed to surface weathering and solution 
and have large fractures and solution 
openings which transmit water freely to 
wells. It is to these zones or to sand- 
stone zones below them that the wells 
are drilled. From hydrologic knowl- 
edge of the area, the presence of water 
too highly mineralized for use is recog- 
nized in some of the formations, which 
can be cased off in the completed well. 
It is also known that the water becomes 
too highly mineralized for municipal 
use in all of the deep water-producing 
zones to the northwest of this area. 
The line marking the northwestern 
limit of the potable water in the deeper 
aquifers corresponds roughly to the 
outcrop line of the Fort Scott lime- 
stone. 

Some of the Pennsylvanian sand- 
stones are important as water-bearing 
zones. The method of prospecting for 
them differs according to the nature of 
the deposits as determined by their 
geologic history or method of deposi- 
tion. One spacing of test holes is re- 
quired to test the narrow sandstone 
zones of the Englevale Channel sand- 
stone, which will show abrupt changes 
in thickness and character over short 
distances. Another, wider spacing may 
be used in testing Hepler, Tonganoxie 
and similar sandstones, which are more 
persistent laterally. The approximate 
depth to these sandstone zones can 
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be predicted by stratigraphic methods 
when the surface formation is recog- 
nized. It is also known that the water 
in these zones becomes progressively 
more highly mineralized to the west and 
north of the outcrop line. One test hole 
to such a mineralized zone, or a sample 
from an existing well in the zone that 
shows high mineralization, should pre- 
clude any additional exploratory drill- 
ing, excépt on the side toward the out- 
crop area. The recognition of the 
formations encountered in prospect 
drilling in these areas will prevent much 
wasted footage. It is obvious that any 
drilling below the last possible aquifer 
is needless, and any drilling that ex- 
tends below one aquifer and does not 
reach a second is a waste of time and 
money. Drilling without geologic con- 
trol is especially likely to include wasted 
footage in areas where the rocks show 
local structure and do not occur at the 
expected depths. Drilling by depth or 
elevation figures alone may not pro- 
duce a valid test of the area. 

The Fort Riley, Florence and Wre- 
ford limestones of the Permian forma- 
tions are well known aquifers in Kan- 
sas. The approximate depth to any one 
of these zones can be determined by 
stratigraphic methods, and the history 
of the exposure and weathering of these 
rocks in any one locality will provide 
many clues to their water-bearing char- 
acteristics. The irregular nature of the 
fractures and solution channels may 
cause great differences in yield in near- 
by wells. Consequently, several tests 
might profitably be made in a small 
area before a permanent well site is 
chosen. Acidizing to increase the flow 
from a low-yielding well or test hole is 
often effective in these rocks because of 
their soluble nature. 

The geologic identification of the 
Greenhorn limestone or a similar upper 
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Cretaceous bed along its outcrop in 
Kansas will be evidence to the stratig- 
rapher that the sandstones of the Da- 
kota formation and the Kiowa shale 
will be found at known depths in the 
subsurface. Dakota sandstones are 
lenticular in nature and occur as chan- 
nel deposits which may show an abrupt 
change of thickness or be entirely ab- 
sent in some areas. With these facts in 
mind, the geologist must space the test 
holes to fit local conditions. The same 
generalization concerning the minerali- 
zation of the water to the northwest in 
Kansas applies to the Dakota and 
Kiowa formations. Records of wells 
drilled in the area or nearer to the out- 
crop zone than the proposed well site 
may save the expense of further testing. 

The gravel of the Ogallala forma- 
tion in western Kansas is a well known 
water producer. It does not overlie 
all of western Kansas and it is not 
everywhere the surface formation, as 
is shown on the generalized state map. 
Its presence or absence, however, can 
often be predicted by stratigraphic 
methods. An outcrop of one of the 
Cretaceous formations naturally proves 
the absence of the Ogallala since it was 
deposited later than the Cretaceous and 
cannot underlie it. The algal lime- 
stone occurs at the top of this formation 
in many places, and, where recognized, 
indicates that the complete local sec- 
tion of Ogallala is to be found in the 
subsurface. The regional geologic his- 
tory may, however, modify plans to ex- 
plore this formation. It is known that 
the sand and gravel of the Ogallala 
were deposited by streams flowing east- 
ward from the Rocky Mountain region 
and that the formation thins to the east 
across western and central Kansas. 
The algal limestone, indicating the 
Ogallala in central Kansas, might lie 
above only a few feet of sand and gravel. 


July 1949 GEOLOGIC METHODS 


The entire formation could lie above 
the water table and be worthless as an 
aquifer. Its relationship to surround- 
ing outcrops will indicate this condi- 
tion where it exists. 

The unconsolidated rocks of the 
Pleistocene and Recent epochs, which 
are excellent aquifers in many parts of 
Kansas, include the alluvium of stream 
valleys and alluvial deposits in the gla- 
cial material in northeastern Kansas. 
There are several key beds in the Pleis- 
tocene that can be recognized for local 
stratigraphic correlation. Prominent 
among these are a zone of volcanic ash, 
a fossil soil zone, the two glacial till 
sheets in the northeastern area and, in 
late Pleistocene alluvial deposits, the 
separate terrace levels to be observed at 
the surface. Recent work in Kansas 
by the Ground Water Div. of the U.S. 
Geological Survey and the Kansas 
Geological Survey has improved the 
knowledge of these deposits so that 
many precise stratigraphic correlations 
can now be made in sections formerly 
considered undecipherable. The re- 
lationships of these gravel deposits in 
different areas of the state and their 
hydrologic interpretations provide one 
of the most interesting studies in 
ground water geology. From the stand- 
point of quality and quantity of water 
produced, the study of these deposits 
can also be most profitable and re- 
warding to cities and industries seeking 
dependable sources of supply. 


Single-Cycle Valley 


The prospecting of most Pleistocene 
gravel deposits in the state involves 
the study of valley and channel forma- 
tion, the simplest type being the single- 
cycle valley (Fig. 2). A valley of this 
type contains the deposits of a single 
stream in one cycle of cut and fill. 
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Stream erosion has cut out a trough 
or channel in the underlying bedrock 
and refilled it with gravel and sand, 
fragments of the rocks the stream has 
broken and removed in its upstream, 
headwater area. Many facts concern- 
ing the type of gravel to be expected in 
any valley in the state may be predicted 
in advance of test drilling. By noting 
the rocks through which the stream has 
cut its course, and knowing the weather- 
ing properties of these rocks, the gravel 
can often be described in advance of 
field prospecting. 

A stream in eastern Kansas with its 
headwater area in the Florence and 
Wreford limestones will have a large 
proportion of brown, rounded flint nod- 
ules and white and gray, flat limestone 


Silt and Sand and Gravel, F4 Shale 
Clay Well Sorted 


Fic. 2. Single-Cycle Valley 


fragments at the base of its channel. 
A stream in central Kansas with a 
drainage area through the Cretaceous 
rocks will have a large proportion of 
fine sand from the sandstones of the 
Dakota and Kiowa formations in its 
alluvium. Mixed with the fine sand 
will be weathered nodules of red to 
black ironstone and flat gravels derived 
from the thin-bedded Greenhorn lime- 
stone. This mixture of fine sand and 
large flat fragments is known to have 
certain ground water properties that 
-an be predicted in advance of pumping 
tests. The presence of water of high 
iron content can also be foretold, adding 
to the knowledge of the quality of wa- 
ter in advance of sampling and chemical 
analysis. 
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If the headwater drainage area of 
the stream goes back into thick Terti- 
ary deposits, the alluvium will contain 
much good sand and gravel derived 
from the Rocky Mountain region. In 
general, streams with alluvium of this 
type make the best sources of water in 
the state. 

Salt content is another important fac- 
tor in the quality of water that can of- 
ten be predicted in advance of test 
wells. Where a stream valley is cut 
through rocks of high salt content, the 
saline waters can be predicted and steps 
can be taken to avoid constructing ex- 
pensive wells that are later ruined by 
the intrusion of highly mineralized wa- 
ter from the surrounding rocks. No- 
table in this respect are the areas in 
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central and northern Kansas where 


streams cross saline zones near the base 
of the Granerous shale, the Cheyenne 
sandstone and the Hutchinson salt mem- 
ber of the Wellington shale. Recog- 
nition of these potential dangers to mu- 
nicipal wells will often allow the salt 
water areas to be recognized ahead of 
time and suggest steps to avoid the un- 
palatable water. It is frequently pos- 
sible to construct lower-yielding wells 
in the thinner parts of the alluvium that 
will give good water, although other 
wells in the same valley, located from 
the standpoint of quantity considera- 
tions alone, will produce water that is 
salty and objectionable. 

When water of objectionable quality 
is not a factor, the exploration of single- 
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cycle valleys is usually a simple prob- 
lem of locating the thickest section of 
the most permeable sand and gravel 
and determining the correct well spac- 
ing by pumping tests and observation 
wells. 


Multiple-Cycle Valley 


More common to Kansas is the mul- 
tiple-cycle valley (Fig. 3), in which 
there have been several cycles of stream 
cut and fill. Often the alluvium of one 
cycle differs appreciably from that of 
another because of different drain- 
age areas and stream characteristics 
throughout the history of the valley. 
In a valley of this type, the surface 
features which should guide any ground 
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water investigation are the terrace 
scarps delimiting each type of alluvium. 
The terraces are often referred to locally 
as first, second and third bottoms. In 
the cross section shown in Fig. 3, the 
alluvium of the highest terrace is com- 
posed of poorly sorted sand and gravel 
of low permeability. This fact will be 
indicated by mapping the terrace up- 
stream to the source of the sediments 
and can be confirmed by a few test 
holes in the area. Much needless test 
drilling can be avoided by recognizing 
such terrace deposits and mapping them 
in advance of actual testing work. 
The alluvium of the next lowest ter- 
race in this section is composed of well 
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sorted, highly permeable sand and 
gravel and is superior to the flood plain 
alluvium, containing a smaller propor- 
tion of fine material. The difference in 
material deposited in this cycle is due 
to the same change in the transporting 
and depositing power of the stream that 
accounts for the difference in surface 
level and is outlined by the inner ter- 
race scarp, visible at the surface. 
The area for profitable investigation 
is defined by the two terrace scarps. 
The inner boundary of the highest ter- 
race and the outer boundary of the low- 
est outline the material suitable for fur- 
ther investigation. As this fact would 
probably be discovered by nongeologic 
methods of prospecting, the only ad- 
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vantage of using geologic methods in 
the investigation of a valley of this type 
would be in the smaller number of holes 
drilled to produce the same results. 

In any multiple-cycle valley in which 
the deposits of one cycle differ from 
those of another, the water-bearing 
characteristics of the separate deposits 
may be ascribed to the factors involved 
in the drainage history of the area. 
Loss or gain in transporting power, or 
in material available for alluvial fill, 
may be due to river capture—or river 
piracy—in which one stream flowing at 
a lower level cuts into another stream 
by erosion in its headwater drainage 
area and captures its upstream portion. 
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The changes may also be due to climatic 
differences without a change of drain- 
age pattern, or both may occur to- 
gether. The complex histories of Kan- 
sas valleys and their correspondingly 
complex hydrologic properties are 
largely the result of the many changes 
of climate to which they were subjected 
throughout Pleistocene time. In this 
epoch major variations occurred in 
climate from cold to warm and wet to 
dry, associated with the advance and 
retreat of glaciers over the northern 
part of the United States. These 
changes are reflected in the streams and 
the type of alluvium deposited through- 
out this epoch. One of the best known 
examples of stream changes in Kansas, 
and one involving the source of ground 
water supplies for several towns, is the 
great deviation in the path of the 
Smoky Hill River, which at one time 
flowed south through  MePherson 
County and joined the Arkansas River. 


Buried-Channel Deposits 


Often the separate cycles of a valley 
are buried channels rather than ter- 
race deposits. A valley in the northern 
part of the Great Bend Prairie region 
of central Kansas is typical of deposits 
of this type (Fig. 4). This valley is a 
good example of the relationship of 
hydrologic properties to geologic his- 
tory and the use of stratigraphic meth- 
ods in the interpretation of unconsoli- 
dated deposits. 

The deepest channel in the valley 
was formed by a short stream eroding 
Permian, Cretaceous and thin Tertiary 
deposits. The history of the stream 
was primarily one of vertical excava- 
tion of the rock materials, followed by 
the deposition of some of the material 
removed from its short drainage basin. 
The resulting deposit was a deep, nar- 
row channel fill of material of low per- 
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meability. The second channel stage 
was formed by a stream with a drain- 
age area over similar source beds but 
flowing toward a higher base level, re- 
sulting in a laterally moving stream 
and a wider deposit of material of low 
permeability. 

Because the material in these sepa- 
rate channels reflects the rocks over 
which these streams have passed, the 
approximate upstream path can be de- 
termined. From this path, the probable 
type of material encountered in wells 
northwest of this area and their ap- 
proximate yield can be foretold with- 
out an investigation of each farm well 
reported to be a possible source of mu- 
nicipal water. It will be apparent to 
the investigator that wells in these 
channels upstream from the section 
shown in Fig. 4 will make suitable 
farm wells but would not be suitable 
to explore for municipal supply. 

In the next higher channel an abrupt 
change in the valley was effected. The 
stream captured the headwater drain- 
age area of a major stream flowing from 
the Rocky Mountains (the ancestral 
Arkansas River), tapping a source of 
good-quality, granitic gravel. The re- 
sulting deposit was a gravel of compara- 
tively high permeability and a good 
aquifer. The last major stage in the 
history of this valley involves the loss 
of the major stream by its recapture 
through another route and the reoccu- 
pation of the valley by a minor stream 
with a short drainage area that taps 
no sources of sediment conducive to 
the formation of a good aquifer. 

Knowledge of the conditions at this 
cross section of the valley and of former 
drainage patterns allows extrapolation 
upstream and downstream over paths 
followed by the streams in different 
stages of the vallev’s history and makes 
it possible to predict the water-bearing 
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character of the material over much of 
the region. 

A test hole with geologic interpreta- 
tions extends the known conditions far 
beyond the actual area of the hole it- 
self. The purpose of geologic inter- 
pretation in drilling is not merely to 
answer the question of whether a spe- 
cific spot is, or is not, a suitable place 
for a water well. Recognition of the 
type of deposit and its relative age per- 
mits some predictions of the water- 
bearing possibilities over a wide area 
and should determine where the next 
test hole is to be drilled. Each type of 
sediment encountered was deposited by 
one of several agents, the identification 
of which gives a clue to the nature and 
extent of the deposit. Thus the stream- 
deposited material in the large upper 
channel in this area was from a western 
granitic source and must have had a 
particular drainage pattern. Once en- 
countered and correctly interpreted, the 
course can be mapped by surface indi- 
cations. The course of the upper 
channel does not follow that of the 
lower two. The section shown in Fig. 
+ is the X formed where these chan- 
nels crossed. 

Geologic or stratigraphic interpre- 
tations should also be applied while the 
hole is being drilled. Certain key beds 
in the unconsolidated Pleistocene de- 
posits can complete the information on 
a test hole before the base of the un- 
consolidated material is reached. In 
this valley, a bed of volcanic ash dates 
the second lowest silt section. This 
material is older than the only aquifer 
suitable for municipal supply in the 
area and the test hole can be stopped 
when it is reached, saving the extra 80- 
100 ft. of drilling necessary to reach 
the base of the channel. 

In an area with a different drainage 
history this key bed may be underlain 
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by excellent water-bearing strata. The 
difference in the test procedure fol- 
lowed should depend upon the geologic 
history of each separate drainage basin. 
Another interesting and useful key 
bed in this section is a prominent fos- 
sil soil zone called the Loveland soil. 
Locally this zone is only 3-7 ft. below 
the surface and can be identified in road 
cuts and shallow auger holes. This 
soil is developed in material older than 
the only suitable gravel in the area and 
cannot overlie it. Consequently, where 
Loveland soil is observed, the best 
aquifer in the region cannot be present. 
Like the voleanic ash, this soil in the 
area under discussion indicates un- 
favorable ground water conditions, but 
in drainage basins with a different his- 
tory it may overlie excellent aquifers. 
These two key beds are good ex- 
amples of the use of geology while the 
investigation is in progress and of the 
relation of geologic history and stratig- 
raphy to ground water prospecting in 
unconsolidated material. 


Practical Importance 


Often the problems of ground water 
prospecting involve both consolidated 
or bedrock and unconsolidated rocks 
or loose earth materials. An investi- 
gation of such an area, without geologic 
interpretation but with a very careful 
collection of nongeologic data, was con- 
ducted by an industry for the purpose 
of locating a plant that needed a great 
deal of water of good quality. The 
general area chosen for the plant site 
was above the junction of a river with 
a small tributary stream. Five terrace 
levels constituted the divide area be- 
tween these two streams. Large irriga- 
tion wells were known to have been 
successful on the two lowest levels near 
the river where the soil and topography 
were suitable for irrigation. 
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Domestic and farm wells were found 
on all levels and were reported to be 
satisfactory sources of water at all 
seasons. Coarse gravel was exposed 
at the surface below the fifth level. All 
wells were reported to end in sand or 
sand and gravel, and the water-bearing 
material was therefore assumed to be 
of a similar type over the entire divide 
area between the two streams. At- 
tention was then directed to the quality 
of water on the five levels. Samples 
were collected from existing wells over 
the entire area and analyzed for chemi- 
cal impurities. It was found that the 
best quality of water was obtained from 
wells on the fifth level, at the center 
of the divide area. Construction of the 
plant was begun and a well was drilled 
which yielded less than 100 gpm., as 
compared to the 1,000 gpm. expected 
from the records of irrigation wells in 
the area. Despite the extensive survey 
of ground water conditions and_ the 
chemical analyses made, the money 
spent on the investigation and on the 
well was lost because of the incorrect 
corelation of the materials across the 
divide. 

A knowledge of the complete geo- 
logic section in this area (Fig. 5) 
would have eliminated the upper three 
levels as good ground water prospects. 
Actually the wells “ending in sand and 
gravel” on the third, fourth and fifth 
levels ended in the sandstone of the 
Dakota formation, which, because of 
its friable nature and the alternation of 
soft and brittle beds, resembles sand and 
gravel in drill cuttings. The gravel ob- 
served at the surface below the fifth 
level was a thin Tertiary deposit, lying 
entirely above the water table and com- 
pletely unrelated to the gravel of the 
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first and second levels. The algal lime- 
stone, one of the key beds in this section, 
could be observed above the gravel. A 
thin remnant of the Greenhorn lime- 
stone was exposed at the hase of the 
fourth level. This material, of Cre- 
taceous age, should have proved the im- 
possibility of gravel deposits in the up- 
land wells that were reported to have 
encountered them. 

The only parts of the area which 
could yield sufficient water from a small 
number of wells were the first and sec- 
ond levels, underlain by Pleistocene 
sand and gravel. The correct geologic 
correlation of the aquifers or the recog- 
nition of the difference between the rock 
terraces and the cut-and-fill terraces 
of the river and small stream would 
have prevented a costly mistake. 


Summary 


In summary, the purpose of geology 
in the search for ground water sup- 
plies is: |1] to delimit the unproductive 
regions and concentrate the investiga- 
tion in those areas where the possibili- 
ties of a satisfactory supply are good ; 
|2| to identify the water-bearing beds 
or ascertain their presence or absence 
in order to avoid the drilling of un- 
necessary footage in test holes and 
wells; and [3] to determine, by geo- 
logic interpolation and extrapolation, 
the nature of the material between the 
holes drilled and extend the informa- 
tion beyond the actual testing area. 

In the search for ground water, as 
for oil, gas or other mineral deposits, 
geology is not a miraculous method that 
exposes all of the secrets of the earth 
to view, but it is an efficient system of 
eliminating much of the uncertainty of 
underground exploration. 
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EVERAL features of the Chicago 
South Dist. Filtration Plant are 
now attracting attention, the most im- 
portant of which is the operation of fil- 
ters at high rates. This was made pos- 
sible by the development of means of 
toughening coagulation at the experi- 
mental filtration plant in 1937. In the 
new plant, ten of the 80 filters are being 
operated at rates of 4-5 gpm. per square 
foot. This experience is paving the 
way to setting a figure of 3 gpm. as the 
rated capacity of rapid sand filters. 
Figure 1 is a general layout of the 
plant, showing the relation of the filters 
to other parts of the plant. A section 
through one of the filter galleries and 
two filters is illustrated in Fig. 2. A 
number of items of filter design differ 
from the usual practice: [1] The sand 
level is 7.7 ft. below average water level 
on the filters; [2] the filter manifolds 
are of concrete and are larger in size 
than those generally used ; [3] the filter 
rate controllers have Venturi tubes of 
special design with a long recovery 
cone and one butterfly valve; [4] a 
pneumatic telemetering system is used 
to actuate the rate-of-flow, loss-of-head 
and sand expansion gages located on 
the operating table; [5] the underside 
of each wash water trough is flat and 
level, so that it is a uniform distance 
above the sand; |[6| the filters are 
provided with surface wash systems of 
fixed-jet type; [7] sand expansion de- 
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vices record on a chart the expansion 
during backwashing; [8] steel four- 
way plug valves are used on the oper- 
ating table manifolds ; [9] flexible shafts 
are used instead of cables to transmit 
valve position to indicators on the oper- 
ating table; and [10] a cotton plug fil- 
ter is attached to the effluent of each 
filter. 

Other features of design are not un- 
usual. Each filter has an area of 1,389 
sq.ft. The wash water gutter is to one 
side and does not divide the filter in two 
as is the common practice for large fil- 
ters. The filter is composed of 24 in. 
of sand of 0.65-mm. effective size. The 
underdrains are 4-in. cast-iron pipes, 
spaced 1 ft. apart. The filter influent 
piping is 30 in.; the effluent piping, 20 
in.; the backwash piping, 30 in.; and 
the drain piping, 42 in. 


Design Based on Experiment 


The design of the South Dist. Fil- 
tration Plant carries out in large meas- 
ure those deviations from prevailing 
practice indicated as desirable by the 
experimental work conducted between 
1927 and 1939. From the beginning 
of the operation of the experimental 
filtration plant until 1937, all tests 
showed that rates of filtration above 
the customary 2 gpm. could not be 
used safely and that this rate would 
not produce water of high quality at 
times in the winter months. In 1937 
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a method of strengthening the coagula- 
tion was developed which assured a 
good quality of water not only at the 
2-gpm. rate, but at rates much higher. 
It is well known that many plants have 
used filtration rates in excess of 2 gpm. 
during periods of peak demand, which 
generally occur in the summer. The 
winter months are the most trouble- 
some from the standpoint of water qual- 
itv in the majority of filtration plants, 
yet operating records in plants through- 
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general rule, as was fully demonstrated 
in the experimental plant. With an 
effective sand size of 0.50-mm. diam- 
eter, filters operated at a 2-gpm. rate 
passed coagulated material readily when 
the water temperature was low. As 
shown in Table 1, the passage was oc- 
casionally so great that the water would 
not have been satisfactory to many 
users. Up to 25 per cent of the coagu- 
lated material going to the filters was 
passed during very bad periods. Tests 
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out the country generally do not dis- 
close any difference between winter and 
summer turbidities of the filtered water. 
It is likely that sensitive tests are usu- 
ally not made, although there are, no 
doubt, some plants not troubled with 
weak coagulation. 

The passage of at least some coagu- 
lated matter through the filters during 
periods in the winter, if not universal, 
is widespread. Plants handling lake 
Michigan water are no exception to the 
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indicated that the sand would have to 
be below 0.35-mm. effective size to pre- 
vent the passage of any coagulated mat- 
ter. Sand of this size would be entirely 
too fine for summer conditions in 
Chicago. 

Prior to 1937 the author was reluc- 
tant to set a filtration rate for the Chi- 
cago filters in excess of 2 gpm. Faced 
with the facts shown in Table 1, the 
reason for this reluctance is apparent. 
After perfecting the method of strength- 
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ening coagulation, the designers of the 
large filtration plant were told they 
could use rates of 2.5 gpm. for the win- 
ter months and 4 gpm. for the summer. 
Shortly afterwards advantage was taken 
of these higher rates when it was de- 
cided to have three instead of two pump- 
ing stations supplied by the filtration 
plant. Construction work was under 
way on the large plant when this de- 
cision was reached, yet no increase in 
plant size was made because of the 
assurance that higher rates of filtra- 
tion could be used safely. The ex- 
perimental data indicated that rates 
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the filters. The Lake Michigan water is 
saturated with air practically all of the 
time, so that any negative head in the 
sand layer when the loss of head is high 
may release air in the bed. Almost 
no trouble from air-binding is being 
experienced. 

The filters are equipped with 4-in. 
cast-iron underdrains, spaced 1 ft. 
apart center to center, and have holes 
in the underside 6 in. apart. The holes 
were formed by drilling j-in. openings 
through the cast iron and lining them 
with brass eyelets. The diameter of 
the hole after lining is approximately 
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higher than 2.5 gpm. could be used in 
the winter, though it was deemed advis- 
able not to depend too much on tests 
with small size filters. 


Description of Filters 


The 80 filter tanks at the South Dist. 
Filtration Plant are each 53.9 it. long, 
29.55 it. wide and 13.5 it. deep (inside 
dimensions). A wash water gutter 
3.08 ft. wide, with an 8-in. concrete 
wall, extends the full length of the tank, 
leaving an area 25.8 ft. in width for the 
sand. The reason for the 13.5-it. depth 
of tank, which is greater than that com- 
monly used, is to avoid air-binding of 
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in. A 4 6-in. tee connects the un- 
derdrain to the manifold along the cen- 
terline of the filter. 

Each filter is composed of 21.5 in. of 
gravel in six layers of various sizes. 
The sand layers are 24-25 in. in depth, 
with the effective size of the sand aver- 
aging 0.65 mm. Both the sand and 
gravel were obtained from Muscatine, 
lowa. 

Figure 2 shows a longitudinal section 
through two filters in which the shape 
of the filter manifold is disclosed. The 
inside width is 4 it., and the area is 
larger than that generally used for fil- 
ters of this size. The shelf arrange- 
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ment that produces one channel above 
the other with three openings between 
the channels is unique in manifold de- 
sign. Since a low rate of backwash is 
being used, the large size is of no spe- 
cial advantage. The author does not 
know all of the facts that led to this de- 
sign but assumes the purpose was to 
provide ample area for high-rate back- 
washing. 

A section of the wash water trough 
and two surface wash laterals supported 
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as the backwashing continues has caused 
the author to wonder if improvement 
could be made by modifying the shape 
of the trough. Washings have often 
been noticed in which clear water is 
overflowing into the troughs, while be- 
tween the troughs there were quite tur- 
bid areas that required some time to 
clear. Just how successful the present 
effort to produce quicker flushing away 
of the turbid water has been cannot 
now be answered, for there is no filter 
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by it are shown in Fig. 3. Each filter 
has nine troughs spaced 6 it. apart 
center to center. The unusual feature 
of the design is the flat bottom with a 
level underside throughout its length. 
In addition to ease of construction, the 
aim was to produce a design that would 
aid in washing filters clean in a short 
time. In observing the backwashing of 
filters in various filtration plants, the 
slowness with which the water clears 
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with a conventional type of wash water 
trough to serve as a standard of com- 
parison. 

The practice in the design of wash 
water troughs heretofore has been to 
use the smallest trough that will carry 
away the waste wash water. The de- 
sign for the Chicago filters may be said 
to follow the prevailing practice in this 
respect, as the troughs used are none 
too large. The time may be not far 
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distant when wash water troughs will 
be designed with regard to outside 
shape and may be much larger than 
necessary for carrying away the water. 
Early studies indicated that the bot- 
tom of the troughs should be approxi- 
mately 8 in. above the sand. Later the 
design was changed to 6 in. Based on 
present experience with the troughs in 
the large filters, the 8-in. distance above 
the sand would have been better. 
With a V-shape or round-bottom 
trough, the tendency is to produce more 


Filter size 10 X 10 ft. 
Sand 
Depth 24 in. 
Effective size 0.50 mm. 
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Turbidity and Floc Volume—Experimental Plani Filter 
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troughs. This hope has not been fully 
realized, yet some improvement has 
been made. More study will be given 
to trough design with the objective of 
aiding filter washing and not the mere 
production of the smallest-capacity sec- 
tion required for taking away the waste 
water. 

The surface wash piping, which con- 
nects to the wash water tank separately 
from the backwash piping, is 24 in. 
There are two 16-in. headers in each 
of the four filter galleries, with 12-in. 


FILTER 


Rate of Operation 2 gpm./sq.ft. 


Aluminum sulfate 7.2 ppm. 

Mixing time 27 min. 

Settling time 3 hr. 6 min. 
Head Loss al Effluent 

a, tt. Floc Volume* Turbidityt 


Jan. 13 39 25 
7 25 
Jan. 14 24 42 26 
31 26 
Jan. 15 49 25 17 
Jan. 16 73 66 22 


* Volume of coagulation per million volumes of water. 
+ Computed from floc volume. 


rapid velocity of the water against the 
sides of the troughs than in the area 
midway between them. Sometimes the 
water appears to be flowing downward 
in the middle region instead of upward. 

It was hoped that in the design 
shown in Fig. 3 the horizontal velocity 
flowing from underneath the troughs 
each way would be sufficient for the 
flow from one trough to extend over to 
the midsection where it would meet the 
flow from another trough, thus produc- 
ing a slight boiling effect near the mid- 
section instead of along the sides of the 


1.5 0 0.0 
1.8 1.0 0.1 
2.8 52.0 3.5 
3.4 96.0 6.4 
4.6 80.0 5.3 
6.7 70.0 4.7 


laterals that serve the filters. Each 
lateral extends through the filter wall 
and along the side of the filter 4 ft. 
above the tops of the wash water 
troughs. The lateral becomes a header 
for eighteen 3-in. cast-iron laterals that 
extend across the filter 1} ft. below the 
top of the troughs. Each lateral has 
six l-in. galvanized pipes, 5 in. long, 
screwed into threaded holes spaced 3 ft. 
22 in. apart and pointing downward. 
Screwed on the end of each pipe is a 1- 
in. brass cap, drilled with five 4-in. 
holes. Four of the holes are slanted 
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downward at an angle of about 30 deg. 
to the horizontal. The fifth hole points 
straight downward. Figure 3 shows 
details of a surface wash cap. 

The design of the holes in the brass 
caps was based on work with surface 
washes at the experimental plant in 
which the angle of the holes was 38 deg. 
to the horizontal instead of 30. The 
holes in the caps at the experimental 
plant were drilled from the inside, 
whereas the holes for the South Dist. 
Filtration Plant were drilled from the 
outside, leaving burrs around many of 
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Sand Expansion Transmitter 


the holes on the inside, which were not 
removed in installing the caps. As a 
result, the angles of the jets of water 
are 10-35 deg. to the horizontal instead 
of being about 30. Some of the nearly 
horizontal jets therefore kick up sand, 
and, to avoid loss, the surface wash at 
present is used only 30 to 60 seconds 
at the beginning of the wash while the 
sand is being expanded. 

In one of the filters, the holes in the 
caps were drilled from the inside with 
a gy-in. drill at an angle of approxi- 
mately 40 deg. to the horizontal. On 


this filter, the surface wash is used 
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throughout the washing operation and 
is cut off just in advance of the back- 
wash. The direction of the jets of wa- 
ter is close to the intended angle and 
no sand is lost. Since the present short 
period of surface washing prevents 
mudball formation, there appears to be 
no need of changing the brass caps in 
the other filters. 


Recording and Control Equipment 


A photograph of one of the sand ex- 
pansion transmitters is shown in Fig. 
4+. It consists of a special float with a 
vertical rod connection to a lever arm 
mounted above the filter and carrying 
a counterweight which can be easily ad- 
justed so that the float will ride at the 
top of the expanded sand suriace. The 
fulcrum of the lever arm is a shaft with 
knife-edge bearings. to which is fas- 
tened an arm controlling the move- 
ments of an air bellows diaphragm. The 
latter, in turn, is connected by air pres- 
sure to a bellows diaphragm in the re- 
cording gage. As the float moves, there- 
fore, there is a corresponding movement 
of the gage mechanism. The sand ex- 
pansion transmitters have a range of 9 
in., Which is ample to cover the expan- 
sion being used in washing the filters. 

The operation of the sand expansion 
transmitters and gages is simple. Just 
before the backwash is turned on the 
filter, a switch starts the gage clock 
moving. The clock drives a circular 
chart at the rate of 1 rph. through an 
are of 51.4 deg. and then cuts off. 
This allows the recording of seven 
washers on one chart. 

The date of the wash is marked on 
the chart by the filter operator. The 
time that elapses for the pen to travel 
from one radial line to another is 2 
minutes 8.6 seconds. The record on 
the chart gives the sand expansion and 
the exact length of the filter wash is 
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easily determined by scaling from the 
chart. The sand expansion devices 
with recording gages are proving valu- 
able beyond anticipation in filter opera- 
tion. A permanent record of the wash 


is made and the operator cannot wash 
a filter improperly without having it 
show on the chart. 

The main difference between the fil- 
ter rate controllers used in the South 
Dist. plant and those commonly used 
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elsewhere is in the Venturi section (see 
Fig. 5). The Chicago specifications 
required the recovery cone to have an 
angle not greater than 5 deg., which is 
less than the angle generally used in 
rate controllers. The Venturi tubes 
are 10 ft. 3 in. long, with the recovery 
cone approximately 9 ft. long. The 
short 1$-ft. section of 20-in. pipe be- 
tween the elbow and the Venturi tube 
in the photograph is found in only one 
of the 80 filters. This section of piping 
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is 5.5-6.3 ft. long for the other 79 fil- 
ters. Another variation not often found 
in rate controllers of large size is the 
use of one butterfly vane instead of two. 
The objective of this design was to 
produce a Venturi section that would 
offer the least disturbance to the even 
flow of the water through the control- 
ler. Surges in the flow of water 
through filters can be serious in im- 
properly designed controllers. 


Filter Rate Controller 


The one-vane rate controller has 
functioned equally as well as the two- 
vane type. This change from the 
usual design not only lessened the cost 
of manufacture but also allowed the use 
of a circular recovery cone section. 
Ottherwise, it would have been neces- 
sary to go first from a circular section 
at the throat to a rectangular section 
at the butterfly vanes and then back 
to a circular section at the end of the 
tube, an arrangement typical of many 
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filter rate controllers now in use. It 
is the author’s opinion that surging at 
high rates of flow has been decreased 
by this type of recovery cone. 

The standard make of Builders-Prov- 
idence diaphragm-actuated pilot valve 
with pendulum is used to regulate the 
rate of flow. Provision is made for 


constant-rate flow, or automatic varia- 
tions of the flow in accordance with the 
level of the water in the clear-water 
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Figure 6 shows the principle of the 
air transmitters used in the South Dis- 
trict plant for transmitting the differ- 
ential pressures produced in the filter 
rate controllers. Two copper tubes, one 
from the main section and the other 
from the throat of the Venturi tube, con- 
nect to a water diaphragm chamber. 
In turn, this diaphragm connects to a 
beam on a_ knife-edge bearing that 
operates an air bleeder valve. A mer- 


Pressure-reducing Valve 


“Air Supply 17 psi. 


Pressure Gage —? 


3 psi. > 


Diaphragm Chamber 4 


Balance Weight 


L Air Bleeder Vaive 


~ 


Venturi Tube 
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reservoirs. air-actuated bellows 
controls the automatic rate adjuster. 
Three gage dials are mounted above 
each filter operating table, showing rate 
of flow, loss of head and sand expan- 


sion. To lessen the trouble so often en- 


countered in transmitting the differ- 
ential pressures to these gages, air 
pressure is used to actuate siphon bel- 
lows-diaphragms located in the gage 
cases that connect to the indicating 
hands and recorders. 


Mercury Well 


Flexible Tubing 


Bellows-actuated 
Indicator 


Surge Tanks 


Air Transmitter Principle 


cury well, known as the balancing well, 
swings from the beam near the end 
and is connected by a flexible plastic 
tube to a stationary well set at a slightly 
lower level. The latter is connected to 
the air supply bevond a pressure-reduc- 
ing valve. 

The flow of water through the Ven- 
turi tube creates a differential pressure 
in the diaphragm chamber which causes 
the lever to move upward and close the 
air bleeder valve. Air pressure then is 
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built up in the system, and a corre- 
sponding amount of mercury moves 
from the stationary to the balancing 
well. The lever arm then moves down- 
ward a small amount, increasing the 
rate of air escape, which in turn lowers 
the air pressure so that it balances the 
new forces on the lever arm. This air 
pressure is transmitted to a siphon dia- 
phragm mounted in the gage case that 
actuates the indicator on the operating 
table. The stationary, transparent- 
plastic mercury well for the filter rate- 


Individual Air Transmitters 
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ters. The flows from the twenty filters 
which face each of the four filter gal- 
leries in the South Dist. plant are sum- 
marized and indicated by a_ gage 
mounted on the master control table at 
the west end of each gallery. The prin- 
ciple of the air-operated summation of 
flow is illustrated in Fig. 7. The single 
pressure output from each filter, which 
is proportional to the rate of flow, is 
connected to a separate bellows-dia- 
phragm at the summation unit. These 
diaphragms exert pressure on the outer 


Air Supply 17 psi. 


Pressure-reducing Valve 


Summation Gage 


| 
Summator Unit 
) Bellows 
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of-flow measurement is bell-shaped so 
that the resultant air pressure is di- 
rectly proportional to the rate. 

The loss of head in the filter also is 
transmitted to the filter operating table 
by a similar device, except that the sta- 
tionary well is cylindrical instead of 
bell-shaped. A submerged float at the 
sand surface operates the air trans- 
mitter of the sand expansion gage. 

The summation on a single gage of 
the flows from a number of filters is 
sasily accomplished by air-actuated me- 


Flow Summation 


Water Column 
Excess Air 
Pressure Relief 


end of the knife edge-mounted lever 
and cause the other end of the lever to 
exert a pressure on the single dia- 
phragm proportional to the sum of the 
several pressures. The air pressure 
actuates the gage that indicates the 
summarized flow. 

The single air pressure from each of 
the two 20-unit summators for Gal- 
leries 1 and 2 is connected to a duplex 
air bellows unit in such a manner that 
the resultant movement determines the 
length of the output signal of a Chrono- 


Pressure Gage a 

3 psi. - 

7 

| 

Air Bleeder 
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: 
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flo * telemeter transmitter mounted in 
the same unit. A connected receiver- 
indicator mounted on one wall of the 
central operating gallery and a receiver- 
recorder in one of the master gages 
show the summated flow from the 40 
filters. There is a duplicate installa- 
tion for Galleries 3 and 4. 

The filter operating tables are formed 
of steel cabinets with verde antique 
marble tops and_ terrazzo _ bases. 
Mounted on the parapet wall just back 
of the tables are a combined recording 
gage, a combined indicating gage for 
loss of head and rate of flow and a gage 
for recording the sand expansion. Both 
chart and dial gages are 10 in. in diam- 
eter and have fluorescent lights. <A 
48-hour chart is used for the combined 
loss-of-head and rate-of-flow  record- 
ing unit. The sand expansion recorder 
also is 10 in. in diameter. 5 

The transmission of the positions of 
the hydraulic valves in the filters from 
their location in the pipe gallery to in- 
dicators on the operating tables gener- 
ally is troublesome. The prevailing 
practice is to use wire or chain cables 
with counterweights, but the cables 
do not have a long life. Moreover, 
there is often considerable difficulty 
with cables jumping off the pulleys, 
which are required at every change of 
direction of the cable. The contractor 
for the installation of the filter equip- 
ment offered flexible shafting to take 
the place of most of the length of each 
cable. A cable with a counterweight 
is fastened to the hydraulic cylinder. 
Movement of the valve stem turns a 
pulley that revolves the flexible shaft 
for the 30-in. and 42-in. valves. In the 
smaller valves a sprocket wheel and 
chain are revolved, connecting to a 
smaller sprocket fastened to the shaft. 


* Product of Builders-Providence, Inc., 
Providence, R.I. 
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A 20-in. valve in moving from shut to 
full-open position will make ten rev- 
olutions of the shaft. Variable-size 
sprockets make the same number of 
revolutions of the shaft for the 12- and 
20-in. valves. The flexible shafts con- 
nect to gearings on the operating table 
that move hand pointers through 100- 
115-deg. ares. 

A flexible shaft from the filter efflu- 
ent valve leading to the operating table 
is shown just to the left of the center 
of Fig. 4. The counterweight for the 
flexible shaft of the filter backwash is 
shown in the upper part of the photo- 
graph to the left of center. The flexible 
shaft is made of piano wire and is 
housed in vinyl-covered, armored flex- 
ible tubing. Copper tubing was tried 
but did not permit the shait to move 
freely. 


Washing Filters 

The procedure in washing a filter is 
to close the influent valve; allow the 
filter to continue in service until the 
water level is drained down to about 
3 in. above the sand surface; close the 
effluent valve; open the waste valve; 
open the surface wash valve one-half; 
and start the backwash valve opening. 
The backwash valve opens slowly to 
prevent too rapid expansion of the filter 
material. Just before the water starts 
to overflow the wash water troughs, 
the surface wash valve is closed. The 
backwash valve is opened 10-12 in., the 
maximum rate of backwash being fixed 
by set vanes in the wash water meter 
which may be adjusted to any rate de- 
sired. The backwash rate is set at 
approximately 25 mgd. in the winter 
months and 30 mgd. in the summer. 
An effort is made to use a rate that will 
give a sand expansion of about 4 in. 
The setting is changed several times 
yearly as the water temperature varies. 
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The filters are washed for about three 
minutes after the water starts to over- 
flow into the troughs, and the hack- 
wash and waste valves are then closed. 
The filter influent valve is opened, first 
to about 5 in., then wide open after the 
water level is near that of the other fil- 
ters. Opening the effluent valve places 
the filter hack in service. 

When the filters were put in service 
in 1947, it was necessary to operate 
some of them for a few months with- 
out using the surface wash. Figure 8 is 
a photograph of the mudballs at the 
surface of Filter No. 21 after seven 


Fic. 8. Filter Without Surface Wash 
weeks of such operation. There is a 
noteworthy contrast between Fig. 8 and 
Fig. 9, which shows Filter No. 14 
after four months of operation with the 
surface wash. The volume of mudballs 
in the filters without surface washes in- 
creased to 5-15 per cent of the volume 
of the sand in the top 6 in. within a few 
weeks. This very high ratio indicates 
that the water has a considerable tend- 
ency to form mudballs and confirms 
previous experience at the experimental 
filtration plant. 

The surface of the sand shown in 
Fig. 9 is clean and smooth. Tests re- 
vealed none to only a trace of mudballs 
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in filters where the surface wash was 
used regularly. After the completion 
of the installation of the surface wash 
piping, one regular filter wash of about 
four minutes would clear nearly all of 
the mudballs and none was visible after 
the second or third wash. The surface 
wash system, therefore, is more than 
adequate to meet the existing condi- 
tions. 


High-Rate Filtration 


At the beginning of operation in the 
new plant, ten of the filters in one gal- 
lery were set at a rate of 4 gpm. per 


Fic. 9. Filter With Surface Wash 


square foot, or 8 mgd. for each filter. 
Since the chemical treatment of the wa- 
ter at times was not the same for all 
three settling basins, this influenced the 
results so that exact comparison was 
difficult. 

On February 1, 1948, two filters in 
each of the four galleries were set to 
operate at 4 gpm. per square foot. On 
November 1, one high-rate filter in 
each gallery was set to operate at a 
4.5-gpm. rate and four were continued 
at the 4-gpm. rate. An excellent qual- 
ity of water was obtained at the 4.5- 
gpm. rate, and two filters, one in Gal- 
lery 1 and the other in Gallery 4, were 
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TABLE 2 


Time in Service 


Time in Service 


Month 


per cent 


4-gpm. Rate 


Filter No. 


Month 


97.2 
97.4 


96.7 


set to operate at a 5-gpm. rate, or 10 
mgd. each. 

The operation of these high-rate fil- 
ters was the same as for the others in 
the plant, except that the operators 
were instructed to wash each filter be- 
fore there was dropping off in rate due 
to clogging. 

Hydraulic conditions in the filters 
are none too good for high-rate opera- 


tion. To illustrate, on the units oper- 
ated at a 5-gpm. rate, an increase in 
loss of head of only about 3.2 ft. is avail- 
able with filtered-water reservoirs full. 
Evidence indicates considerable friction 
loss in the filter effluent piping and rate 
controller. The friction loss through 
the sand layer at the 5-gpm. rate, ac- 
cording to measurements made on one 
filter, was 1.83 ft. at 33°F. and 1.32 ft. 
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| 
1948 - 
March 97.0 | 97.0 97.2 | 97.2 94.3 | 938 | 97.7 | 97.5 
April =| 97.6 97.6 | 97.7 | 982 | 97.0 | 98.2 | 98.2 | 98.2 
May 96.0 %.2 | 96.1 | 964 | 9.0 | 958 | 94 | 97.3 
June 96.3 96.7 | 97.8 | 97.3 | 97.0 | 97.1 | 97.0 | 97.1 
July 96.4 9.5 | 97.3 | 97.2 | 97.3 | 974 | 97.3 | 97.0 
Aug. 98.6 98.6 98.6 | 986 | 983 | 97.8 | 97.7 | 97.8 
Sept. 98.4 98.4 98.7 984 | 97.8 97.6 | 984 | 984 
Oct. 98.2 974 | 970 | 974 | 97.2 | 97.4 | 984 | 97.1 
: Nov. | 96.5 | 96.2 | 96.1 | 96.2 
Dec. | 96.2 | | 95.7 | | 95.5 
| 
1949 | | | | 
Jan. -98.0 | 98.0 | | 97.4 | (97.6 | 
Feb. 98.0 | | (976 98.3 
| | | | 
| | | | 
Avg. | | 97.3 | 973 | 97S 96.7 | 96.8 | 97.4 97.4 
| 4.5-gpm. Rate 5-gpm. Rate 
Filter No. 
| 
11 | 31 | 51 | 71 | 10 | 80 
Nov. | 95.5 96.0 95.8 95.8 
Dec. | 95.8 95.0 | 94.9 93.2 93.2 
| 
1949 | 
| | 
Jan. S| 95.8 97.4 97.2 95.7 | 95.4 
} Feb. 97.6 97.1 96.3 96.3 
Avg. = 96.5 96.5 96.2 95.1 95.0 
| 
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at 44°. At a 2-gpm. rate the loss was 
0.67 and 0.54 ft., respectively. 

The loss of head with a clean filter 
just started in service, at a 5-gpm. rate 
and a water temperature of 33°, occurs 
approximately as follows: 


Place Loss—ft. 
Influent piping 0.21 
Sand 1.83 
Gravel and underdrains 1.00 
Effluent piping and rate controller 3.8 

Total, exclusive of clogging 6.84 


The data on filters operated at high 
rates are summarized in Tables 2 and 3. 
Table 2 gives the percentage of time in 
which each filter was maintained in 
service. The only time out of service 
was for washing. The average per- 
centage of time in service for eight 
filters operated at a 4-gpm. rate was 
97.2; for four filters at a 4.5-gpm. rate, 
96.5; and for two filters at a 5-gpm. 
rate, 95.0. These percentages are 
slightly higher than would be realized 
in routine plant operation but could be 
approached closely if there was an 
emergency condition to justify securing 
the maximum filtration rate possible. 

The data in Table 3 on lengths of 
filter runs indicate a marked dropping 
off as the rate is increased. (At the 4- 
gpm. rate, the average length of run was 
15.4 hours ; at 4.5 gpm., 10.4 hours ; and 
at 5 gpm., 8.1 hours.) This condition 
was caused by the hydraulics of the fil- 
ter reducing the available head ; that is, 
for the filters operated at the 5-gpm. 
rate, the initial loss of head as shown 
by the gage on the operating table was 
3.8 ft., and the loss at which the rate 
of flow began to decrease was 7 ft., 
when the clear-water reservoirs were 
full, leaving only a 3.2-{t. increase over 
the initial loss. 

The table does not give the lengths 
of runs for filters operated at a 2-gpm. 
rate, because most of the slow-rate fil- 
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ters were on automatic rate control and 
varied widely during the day, often op- 
erating at rates less than 2 gpm. Fil- 
ters operated at low rates ran longer 
than those at higher rates, but the dif- 
ference was not proportional to the rate. 
The average length of run for all filters 
in December 1948 was 13.1 hours. 

The loss of head through the sand 
cannot be reduced by design, except 
through the use of coarser sand, but 
other losses can be lessened. The ini- 
tial loss through the sand in the sum- 
mer, when the high rates are most likely 
to be used, will be less than for the 
winter months. No difficulty should be 
experienced in designing filters with 
a head loss of 6-7 ft. over the initial 
loss. This should give lengths of runs 
approximately twice those now ob- 
tained at the 5-gpm. rate, or approxi- 
mately fifteen hours under the condi- 
tions that prevailed in December and 
January. At one time plans called for 
filter effluent piping and rate control- 
lers of 24-in. diameter instead of the 
20-in. piping now installed. 


Turbidity 


Armed with sensitive turbidity de- 
tection devices, comparisons of filter 
efficiency should be accurate. The in- 
struments used consist of: [1] floc de- 
tectors, accurate to 1.0 volume of floc; 
|2] Baylis turbidimeters, accurate to a 
turbidity of 0.1; [3] submerged light 
in the filtered-water reservoir, accurate 
to a turbidity of less than 0.1; and [4| 
cotton plug filters, accurate to a floc 
volume of less than 0.1. A floc tur- 
bidity of 1.0 is equivalent to a floc vol- 
ume of approximately 15. The cotton 
plug filters were placed in service on 
most of the filters in November 1948. 

No increase in the filtration rate 
should be made if it lowers the bacteri- 
ological efficiency of the filters or causes 
coagulated matter to pass through in 
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TABLE 3 
Length of Filter Run 


Length of Run —hr. 


| 
March 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 


— 
wm 


— 
w 


1949 


4.5-gpm. 


13.9 


11.4 11.0 


= 

| 
| 

_| 


objectionable quantities. The bacteria 
generally are killed by chlorination be- 
fore the water is filtered, so that there is 
nothing or almost nothing to expect of 
the filters in this regard. The only 
measure that may be applied is the tur- 
bidity of the filter effluent, and the 
standard set by the South Dist. Filtra- 
tion Plant is 0.1. 


4-gpm. Rate 


Filter No. 


NR 


oo 


14.0 
13.3 


14.4 


5-gpm. Rate 


Table 4 shows the turbidity and floc 
volume measurements on filters oper- 
ated at 5-gpm. rates, which may be com- 
pared with the data in Table 1 on a 
100-sq.ft. filter in the experimental fil- 
tration plant in January 1930. The 
conditions then existing were caused 
by the extreme weakness of the coagu- 
lation. Significantly, so much coagu- 
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| 
1 11 pA | 31 41 | Si | 61 | 71 
| 15.4 | 124 | 12.7 | 18.2 | 16.2 
. | 17.6 164 | 16.8 16.0 | 17.6 | 18.6 
| 10.8 | 11.7 | 11.7 10.5 | 12.7 13.7 
114 14.1 | 13.8 12.5 13.0 12.3 
| 13.5 | 13.5 | 148 14.3 | 13.7 | 12.5 
| 21.6 | 20.9 | 204 20.8 | 19.3 | 19.2 
209 | 209 | 20.9 | 218 | 20.3 
15.6 | 14.7 12.7 12.7 | 1 | 12.9 11.6 | 11.0 
10.6 | 10.1 91 | 
| 8.9 8.8 8.5 
Jan. 16.1 16.3 12.9 
Feb. | 19.6 14.7 | 
Avg, | 163 | 15.5 | 15.5 15.7 | 15.9 | 15.5 
; Filter No. 
11 31 51 | 71 10 | 80 
Nov. 7.9 92 | 80 | 80 | | 
Dec. 8.3 | 7.8 | 7.4 | 6.8 | i 
1949 | | | | 
: Jan. 12.3 | 13.9 | 12.3 10.6 | 95 | 8.1 
Feb. me 12.7 12.8 | 10.5 10.0 | 8.8 
| | 
> | 
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TABLE 4 


Floc Volume and - Rate Filters 


Filter No. 10 | 


Date | Filter No. 80 
1948 | 
| Floc | Tur- | Floc Tur- 
Volume! bidity } |Volume| bidity 
13 | | 6 | OO | | 0 | 00 
14 | 3.9 | trace | 00 | 4.7 0 | 00 
15 5.7 | trace | 0.0 | 7.4 | trace | 0.0 
16 65 | O | 00 | 7.2 0 0.0 
17 60 | O i 00 | 59 trace | 0.0 
18 4.9 | trace | 0.0 
20 6.1 | trace | 0.0 
21 4.7 0 | 00 
22 6.5 trace | 0.0 
23 | 4.1 0 | 0.0 
4 | 4.2 trace | 0.0 
28 | $2 0 0.0 
29 | 00 
30 4.7 0.0 
31 | 59 | 0 | 00 


—-— tor painting piping 
9 


0 | 
0 trace | 0.0 
A | 00 
| 00 
8 | 6.7 00 
| | 
| | © | 00 
12 | | 68 | 0.0 
13 | | 4.7 0 0.0 
14 | 7.2 9 | 00 | 45 o | 00 
iS | 7.3 0 0.0 5.2 0 | 0.0 
18 7.2 | O 00 | 57 | 0 | 00 
19 Out of service 7.3 | O | 00 
0 | 68 o | 00 | 56 | oO | 00 
21 | 00 | 75 | | 68 
22, | 46 | O | 00 | 5.9 | trace | 0.0 
2 | 6s | o | 00 | 67 0 | 00 
26 55 | 0 | 00 | 64 0 | 00 
27 Out of service | 6.5 0 | 00 
28 41) 0 | 00 | 76 | 0 0.0 
29 4.7 | 0 | 00 | 67 | Oo | 0.0 
31 | 00 | so | 0 | 00 
1 45 | 0O 0.0 | 4.4 | trace 0.0 
2 | 52 | 0 | 00 | 59 | oO | 00 
as 0 00 | 5.3 o | 00 
4 | | 0 0.0 | 0.2 0 | 00 
5 0.0 | 7.3 0 | 00 


trace | 


lated matter passed the experimental 


filters after a few hours of operation 
that the water would have been classed 
as undesirable for use. Five other fil- 
ters of 10-sq.ft. size were in opera- 
tion at the same time and gave equally 
poor results. Silicate for strengthen- 
ing coagulation had not yet been devel- 
oped. 


Date | Filter No. 10 | Filter No. 80 
1949 
ee Floc | Tur- — Floc | Tur- 
Volume) bidity |WVolume} bidity 
2 ft 
Feb. 
s 7 trace 0.0 5.8 trace | 0.0 
9 4.7 i) 0.0 5.0 7) 0.0 
10 5.8 0 0.0 4.5 0 | 0.0 
11 4.3 0 0.0 6.7 | trace 0.0 
12 5.0 0 0.1 5.0 | trace | 0.1 
14 5.7 | ©O trace 68 0 | 0.0 
iS | 62 | 0 0.0 7.2 0 trace 
1 | 45 | O 00 | 63 | 0 | 0.0 
17 | 46 | O trace 4.3 0 0.0 
18 4.1 0 0.1 6.5 0 trace 
19 | 35 | 0 0.0 | 4.5 | trace | 0.0 
nm 1 $8 0 0.0 4.6 | | 00 
22 | 4.5 0 0.0 4.8 0 | 00 
23 4.7 0 0.0 6.7 0 | 0.0 
24 | 5.4 6 0.0 6.0 0 0.0 
6.5 0 | 00 | 7.5 | | 
5.7 o | 00] 45 | 0 0.0 
| 2.0 i) 0.0 6.7 
| 
1 | 20 | 0 0.0 4.5 trace 0.0 
3 | 6.0 0 0.0 4.5 0 0.0 
a | 5.3 0 oo | so | o | 00 
5 3.7 | 60 73 0 | 00 
7 | 7.1 oO | 00 5.3 | trace | 0.1 
Se | $4 0 00 | 51 | 0 0.0 
9 | 44 0 | 00 5.3 | trace trace 
| 
i341 | oo | 45 0 | 0.0 
11 2.0 1) oo | 75 0.0 
12 | 7.1 | O | 00 64 0 | 00 
14 2.0 | | 63 1 6 0.0 
15 | 7.6 | 7) | 0.0 | 68 | trace | O.1 
16 | 68 | O | 00 | 7.6 | trace | trace 
17 | 46 | trace | G1 | 7.5 | trace | O.1 
18 3.3 5 0.2 | 4.4 10 | 
19 | 24 | O | OO | 1.7 | 0 | 00 
21 66 | O | 00 | 
| 
22 | 64 | Oo | 0.0 | 
| 0.0 | 
25 7.7 0 | 0.0 | Out for painting piping 
26 | 6.6 | 0 | 0.0 
28 7.6 | 0 0.0 | 
29 4.2 
30 7.3 
31 5.3 


Acid-treated sodium silicate is such 
a powerful coagulant-strengthening 
agent that raw water of almost any 
quality may be coagulated and filtered 
through coarse sand at high rates with- 
out danger of coagulated material pass- 
ing the filters. As used here, the term 
“coarse sand” means sand of 0.65—0.90- 
mm. effective size. 
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By far the most sensitive testing de- 
vice for coagulated material passing fil- 
ters is the cotton plug filter. Figure 10 
is a sketch of the filter and float valve 
for regulating the flow, which is main- 
tained at approximately 100 ml. per 
minute. The method is based on the 
effectiveness of absorbent cotton in fil- 
tering out any coagulated material in 
the water. Every particle of such ma- 
terial in the water passing through the 
filter is retained in the cotton. The ma- 
terial is allowed to accumulate until 
visual observation shows that there is 
enough to be weighed after burning to 
ash in a muffle furnace. All filters pass 
at least a minute amount of coagulated 
material. Several days to two weeks 
generally are required to accumulate. 
enough material in the cotton to make 
an accurate weighing. The cotton plug 
filters run continuously while the plant 
filters are in operation and serve as an 
efficient check. 

Table 5 gives a summary of cotton 
plug filter tests during December and 
January. Although no difference in the 
effluent water at various rates of fil- 
tration could be detected with the most 
sensitive turbidity testing instrument, 
the cotton plug results showed a slight 
difference in favor of the filters operated 
at slow rates. In comparing the auto- 
matic rate control filters with the 
others, it is well to keep in mind that 
their average rate of filtration was con- 
siderably less than 2 gpm. Sufficient 
data are not available as yet to state the 
amount of coagulated material that 
should not be exceeded. 

The turbidities shown in Table 4 gen- 
erally were colloidal and not floc tur- 
bidity. During the period March 16-— 
20, 1949, higher turbidities in the raw 
water and a greater tendency to pro- 
duce weak coagulation caused some co- 
agulated material to pass the high-rate 
filters. The amount of sodium silicate 
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being used was low (only 10 per cent 
of the amount of aluminum sulfate) and 
was not enough to strengthen the co- 
agulation adequately. The dosage was 
purposely left low for a few days to see 
what would happen. An increase in 
silicate dosage gave the necessary 
strength to avoid the passage of an ob- 
jectionable quantity of coagulated ma- 
terial, as is shown in Table 5 for the 
period from March 25 to April 15. 
The strongest coagulation is pro- 
duced when the sodium silicate added 
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(as SiO,) is about 40 per cent of the 
aluminum sulfate. The amount being 
added before March 16 was 7-10 per 
cent. On March 18, it was 11.7 and on 
March 20, 12.3 per cent. The dosage 
therefore was quite low and more 
strengthening of the coagulation could 
have been produced. Table 5 shows 
the effect of adding more silicate after 
March 25. 


Value of High-Rate Filtration 
Cost is the main consideration in 
adopting high-rate filtration but is not 
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the principal reason for using acid- 
treated sodium silicate to strengthen 
coagulation in the South Dist. plant. 
The silicate treatment produces a high- 
quality water all the time, which would 
otherwise not be possible occasionally. 
In many filtration plants throughout the 
country, a need exists for the use of a 
coagulation-strengthening agent dur- 
ing periods of weak coagulation, even 
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but it helps coagulating agents so ef- 
fectively by producing tougher coagu- 
lation that its power should be taken 
advantage of in lessening plant costs. 
Generally, the cost of the silicate and 
acid is equaled by the reduction in the 
amount of coagulant required, though 
this will not be true for all waters. 
Most filtration plants are so designed 
that rates of filtration considerably 


Ash From Cotton Plug Filters 


Period 


Filtration Rate 


10 med. 9 med. 8 med. 6 med. | Automatic 


1948-49 


and 4 med. 


Ash—ppm. 


Dec. | 0.027 0.031 0.027 0.021 
Dec. 15—Jan. 15 0.058 0.034 0.034 0.032 0.031 
Jan. 15—Jan. 27 0.060 0.025 0.037 0.041 0.029 
Jan. 27-Feb. 3 0.048 0.027 0.028 0.030 0.022 
Feb. 3-Feb. 11 0.044 0.042 0.033 0.030 0.017 
Feb. 11—Feb. 18 0.030 0.025 0.025 0.021 0.015 
Feb. 18—-Feb. 25 0.036 0.038 0.027 0.027 0.017 
Feb. 25—Mar. 4 0.041 0.044 0.033 0.038 0.021 
Mar. 4—Mar. 11 0.062 0.051 0.055 0.041 0.022 
Mar. 11—Mar. 18 0.083 0.074 0.072 0.064 0.022 
Mar. 18—Mar. 25 0.074 0.051 0.055 0.045 0.020 
Mar. 25-Apr. 1 0.022 0.024 0.026 0.023 0.014 
Apr. 1-Apr. 8 0.023 0.025 0.031 0.045 0.021 
Apr. 8-Apr. 15 | 0.036 0.043 0.031 0.034 0.025 


Avg. 0.046 


though the filtration rate does not ex- 
ceed 2 gpm. If by resorting to the sili- 
cate treatment at a 3-gpm. filtration 
rate, water is produced of a quality su- 
perior to that at the 2-gpm. rate without 
its use, it seems reasonable to employ 
the higher rate. Certainly no one will 
try to defend the quality of water re- 
corded in Table 1 as being satisfactory. 

The silicate treatment not only an- 
swers the need for better coagulation, 


0.038 


0.037 0.036 0.021 


above 2 gpm. cannot be used because of 
the excessive loss of head. Engineers 
planning new plants should at least de- 
sign the filters for higher rates than 
heretofore, even though the use of such 
rates is not immediately contemplated. 
If high rates are to be employed without 
using the silicate aid to coagulation, fil- 
tration plant operators should try one 
or two filters at the high rate to see 
what quality of water is produced. 


3 
A 
| 4 
| 
| | 
| 
— 
{ 


N reaching a decision to write this 
paper the authors had first to de- 
cide whether, in their opinion, there 
were actually problems affecting water 
quality connected with the operation 
and design of small water works; and 
then, if such problems existed, what 
they consisted of and what might be 
done to solve them. After consider- 
able thought, argument and checking 
through past experiences, the authors 
have come to this conclusion: there is 
no small-plant operation problem per 
se; that is, there is no major problem 
—at least as regards water quality— 
that is due to smaliness of size alone. 
Alum coagulates turbidity small 
amounts of water as well as in large; 
settling takes place in a small, properly 
designed basin as well as in a large one ; 
good filtration can be obtained through 
a 75-sq.ft. filter as well as through one 
with 1,400 sq.ft. of surface area; bhac- 
teria succumb to chlorine when this 
chemical is properly applied, be the 
quantity treated large or small ; and cor- 
rosion reactions proceed independently 
of water volume. 

Nevertheless, after analysis of their 
considerable experience with “small” 


plants (to be defined later), the authors 
feel that there is a need to point out sev- 
eral factors which, apart from size, do 
affect small plant operation and design 
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and consequently may have an effect on 
public health. The importance of these 
items seems to warrant consideration 
and discussion. It should be empha- 
sized, however, that this paper covers 
water quality problems only, neglecting 
small-plant management, distribution, 
public relations and similar matters. In 
this connection, such terms as “tech- 
nician,” “supervisor” or “skilled” do 
not necessarily imply a college-trained 
man. (Obviously, proper college train- 
ing will provide the basic technical 
knowledge and the background that 
may warrant these titles, but the same 
knowledge and background can be ob- 
tained outside of college walls, although, 
of course, only with great effort and 
against considerable odds. ) 

The term “small,” as used herein, 
generally designates a water works 
with a capacity below approximately 1 
mgd. There are, however, plants with 
capacities considerably above this fig- 
ure which the authors would still con- 
sider in the ‘“small-plant”’ classification 
because of the manner of operation— 
that is, by operators unlearned and un- 
trained in the technical aspects of main- 
taining water quality. Conversely, 
there are many plants with a capacity of 
less than 1 mgd. which, through skill- 
ful operation, cannot be called “small” 
except in the matter of size alone. 
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The above definition indicates some- 
what the confusion that can easily enter 
into a discussion of this kind. The au- 
thors have used the adjective “small” 
to indicate both size and quality of oper- 
ation. No apology is offered, however ; 
in the authors’ opinion, the entrustment 
of such an important public duty as 
supervision of water quality to unskilled 
hands is “small.” For the sake of 
clarity, the adjective “small” will here- 
after refer to size only and will be ap- 
plied to plants with an output below 1 
mgd., but it is insisted that no such ar- 
bitrary line of demarcation actually 
exists. 

In comparison with larger plants, a 
survey of water works sending less than 
1 mgd. to the distribution system will 
generally, it is believed, show them to 
have: [1] a more complex system of 
water supply and a greater diversity in 
type of water source, [2] less speciali- 
zation of activities by the operating 
personnel, [3] treatment plants often 
inadequate to meet the problems in- 
volved and [4] high unit costs. 


Diversity of Sources 


The smaller community will often 
obtain its public water supply from 
more than one source. Sometimes 
these sources will be quite widely sepa- 
rated, and often they will differ mark- 
edly in quality and chemical character. 
To mention a few examples : a Pennsyl- 
vania plant has two sources of supply— 
the principal one is a mountain stream, 
soft, clear after impounding and quite 
acceptable after pH correction; the 
second, auxiliary source is a large river, 
the water from which is filtered but is 
looked upon with considerable disfavor 
by the consumers because it is gener- 
ally known that the river carries the 
sewage of upstream cities. The filtered 
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water is also considerably harder, al- 
though it meets every standard of bac- 
teriological safety. This situation in- 
troduces many difficulties : for example, 
the fact that men were not continuously 
employed at the filtration plant made 
proper operation troublesome, and de- 
pendable new men were difficult to find. 
Only an expensive plan of distribution 
system segregation to allow the use of 
the river water by a single large in- 
dustry, with the upland water going to 
the rest of the consumers, has proved 
satisfactory. In another small plant, 
the primary, very acceptable, soft, clear 
spring supply must be augmented each 
summer and fall with harder water from 
wells containing considerable dissolved 
iron. These illustrations can readly be 
multiplied many times over. 
Originally the water supply of such 
communities consisted of a single well, 
a spring or a small stream. As the 
community grew a second and_ third 
well were put down nearby, the spring 
supply was extended or the stream wa- 
ter was impounded in a_ reservoir. 
Further growth led to increased devel- 
opment, until it became apparent that 
no additional water was available at the 
original location. The second supply 
then came into being and sometimes a 
third. Usually these auxiliary supplies 
were quite distant from the original 
one, and the water was often of an en- 
tirely different character. Today the 
superintendent of one of these systems 
is faced with the care and operation of 
several sources; when his principal 
supply begins to fail, he must sometimes 
resort to a water source that imposes 
a considerably more complex treatment 
problem and this must be accomplished 
with men hired for or assigned to this 
job for only a portion of the year. The 
water delivered to the system from the 
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secondary source may be inferior in 
quality and character from a chemical 
and physical standpoint because of a 
lack of adequate facilities—facilities de- 
nied the operator because their provi- 
sion does not seem economically sound 
for a part-time supply. The operator 
must therefore live with these condi- 
tions and do the best he can. 

The best way to meet this situation is. 
obviously, to have good operators. To 
get such men, communities and small 
water companies must expect to pay 
good salaries, commensurate with the 
degree of operating skill involved. In 
addition, reasonable tenure of office 
must be assured. Furthermore, the 
community would find it economical to 
provide the operator with consulting 
and technical advice to make the most 
of the existing facilities. The town 
should not expect its superintendent to 
be an expert engineer, chemist, con- 
struction man and_ public relations 
expert all in one, nor should he try 
to be. 

Although it is true that the state 
health departments, to a certain degree, 
supply technical advice and informa- 
tion, the authors do not feel that a wa- 
ter department can depend solely upon 
this source. The health department is 
primarily a “watch-dog” or “police” 
agency (the terms seem harsh and in- 
adequate but are used for want of better 
ones) and, in most states, has neither 
the time nor the men to provide consult- 
ing facilities. Moreover, such agencies 
can do more by independent checking, 
by providing training facilities, and by 
setting up opportunities for gaining 
knowledge. There is no need to men- 
tion the genuine good these depart- 
ments have done and are constantly 
doing for the public health in their 
efforts to improve operations. 
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It is a known fact that a considerable 
number of small plants have been op- 
erating without even a small measure 
of technical control during their entire 
existence. Certain supplies from sur- 
face streams are still being used with- 
out even the benefits and safeguards 
provided by chlorination; and some 
ground water supplies are used which 
have never had a chemical analysis. 
In such systems it is not uncommon to 
find pipelines deteriorating markedly 
and “red water” used with no attempt 
at control, with tastes and odors elimi- 
nated simply by suffering until the 
cause has disappeared. The problem of 
cross connections to the public system 
is altogether unconsidered. In some 
states, the only bacteriological analyses 
are those made by the state itself, which, 
it is known, may occur at such infre- 
quent intervals as to be measured by 
vears rather than days. 

The excellent record of the water 
works profession in reducing water- 
borne diseases, on the whole, is a mat- 
ter for congratulation but the authors 
feel that weak spots still exist in the 
lines of defense, and that they are more 
likely to be found in the smaller than 
in the larger plants. 


Need for Specialists 

It is axiomatic that less specializa- 
tion in jobs is to be found in the small 
water purification plant than in the 
large one. The employment of a full- 
time chemist and bacteriologist to run 
the few daily tests actually required in 
a small plant hardly seems warranted 
unless there is present some very un- 
usual purification problem. Similarly, 
in a plant employing four or fewer men, 
one of these could hardly find sufficient 
work to do if he devoted all of his time 
to maintenance. The small-plant opera- 
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tor must do all of these things and actu- 
ally operate the plant also. In other 
words, he must be almost a “jack of all 
trades.” Belying the old adage, experi- 
ence shows that many of these opera- 
tors are not only able to do the various 
things required of them, but are indeed 
“masters” too! Their ingenuity, re- 
sourcefulness and dependability cannot 
be extolled too highly. On the other 
hand, however, there are, to the dis- 
credit of the profession, too many op- 
erators of small works who do not fall 
into the “master” classification, espe- 
cially in maintaining control over water 
quality. 

The economic impossibility of having 
specialists is certainly a disadvantage 
at times. The preparation of water for 
human and industrial consumption is a 
highly technical undertaking and there 
are occasions when only specialized 
training and experience can solve the 
problems that arise. The authors have 
reviewed the instances occurring in the 
past few years in which, to their knowl- 
edge, smaller water companies have 
found themselves in trouble and in need 
of technical advice. It may be rather 
surprising to many operators that algal 
growths have been one source for a 
number of these requests and corrosion 
problems accounted for many more. 
If it seems hard to believe that an algae 
problem, or a little red water, would 
warrant calling in a chemist, biologist 
or sanitary engineer, a bit of thought 
may convince the reader. Many opera- 
tors apply a preventive dose of copper 
sulfate in the early spring, vet, unless 
there are growths present, this proce- 
dure can only be wasteful because the 
chemical does not kill algae as spores. 
Other plants apply copper sulfate 
monthly or bimonthly, yet algae grow 
so prolifically when food and tempera- 
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ture conditions are favorable that a 
“bloom” can become troublesome in 
three to six days or develop in between 
“shots.” An application can be com- 
pletely effective only at that point of 
the growth curve where the organism 
causing the bloom begins to become 
weakened ; and the proper dose for the 
particular organism involved must be 
applied. Counting and identification of 
the thousands of forms are difficult 
without training and knowledge of the 
technique of microscopic examination. 
In the matter of corrosion, there is con- 
fusion between the terms “‘deposition”’ 
and “corrosion,” considerable lack of 
comprehension of the chemical and 
physical factors involved and a miscon- 
ception about the results actually to be 
obtained through chemical treatment 
(for example, operators speak of mak- 
ing a water “noncorrosive,” as though 
this were practically attainable in a pub- 
lic water supply ). 

The point the authors wish to make 
is that somehow the general public and 
certain operators and owners must be 
made to realize that water treatment of- 
ten becomes highly technical in nature. 
Then, through some means, the com- 
munity, having employed competent 
operators and provided proper compen- 
sation, should not hesitate to go further 
and see to it that technical help is em- 
ployed if and when needed. Ii the state 
health department can furnish the nec- 
essary help, so much the better, but the 
operator should know when and where 
to go for assistance and should be free 
to make such a request. 


Inadequate Plants and Design 


In the design of small plants, the 
problem of economics again enters the 
situation. The fact that the same prob- 
lems of treatment confront both the 
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large and small plants means that both 
must be complete in facilities and equip- 
ment and this results in high unit costs 
for the latter. The total cost of design, 
although considerable, may still not he 
sufficient to attract the larger designing 
and consulting firms. The design of a 
small purification plant should be en- 
trusted only to good, experienced en- 
gineers. In a_ large-plant project, 
money is available for preliminary study 
and investigation, which is seldom true 
for the small plant. In a large plant 
also, a more complete and probably 
somewhat more reliable record of water 
character and conditions will be avail- 
able, a fact that must be taken into con- 
sideration and possibly compensated 
for in “overdesign” and in providing 
greater factors of safety for the small 
plant ; that is, providing for a degree of 
completeness of treatment facilities in 
the small plant that will allow it to 
meet unknown conditions not revealed 
by the records. In the authors’ opinion, 
any added cost of design due to safety 
measures and the use of reliable de- 
sign engineers is well justified for the 
small plant. 

Designers sometimes fail to appreci- 
ate the problems that confront the op- 
erators of small plants. Well installa- 
tions and well houses almost invariably 
have no provision or space for treat- 
ment facilities, yet few well supplies 
remain in service without the develop- 
ment of a condition that requires treat- 
ment at some time or other. Equip- 
ment to feed accurately the low quanti- 
ties of chemical required in a small 
plant is difficult to obtain. For alum, 
solution feeding seems to offer advan- 
tages over most dry feeders, in the 
small plant. Unfiltered impounded 


gravity supplies seldom have any pro- 
vision for chemical treatment other than 
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chlorination, but when a new reservoir 
is being designed and constructed, it 
would add little to the cost and greatly 
facilitate later treatment if a forebay or 
treatment area were laid out between 
the reservoir and the distribution system 
intake. Ina gravity system, considera- 
tion must be given to proportional 
chemical feeding, which again serves to 
point up the need for intelligent opera- 
tors, because such equipment is some- 
what complicated. The intent of this 
paragraph is to emphasize the desira- 
bility of installing, between the source 
of supply—whether from ground or 
surface—and the distribution system, 
some basin or reservoir or tank to 
smooth out unequal flows and to per- 
mit accessibility for treatment. 

On the question of automatic plants, 
the authors find themselves in some 
disagreement. Glace feels that a safe, 
completely automatic water purification 
plant is impossible, while Flentje be- 
lieves such a plant is entirely possible 
if it can be justified from an economic 
standpoint. There is no doubt that a 
plant of this tvpe, properly safeguarded, 
would be expensive. The authors 
agree, however, that better operation 
of both large and small plants awaits 
the development of equipment that will 
“measure” treatment conditions at vari- 
ous plant stages and signal, record and 
perhaps even correct the treatment. 
Nearly everyone will admit that much 
of the coagulation process, for example, 
is controlled by eve, the appearance of 
the floc in the mixing basin being the 
first plant control of the coagulant dos- 
age exercised. This procedure, quite 
likely, means a high percentage of over- 
treatment with its attendant evils; an 
electronic device measuring some phys- 
ical or chemical characteristic of the co- 
agulated water that changes with the 
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degree of coagulation could not help 
but be of service in this situation. Such 
a device should also not be too difficult 
to develop and, if successful, could prob- 
ably be used to regulate chemical appli- 
cation as well and thereby relieve 
men for the many other duties around 
the plant. 

A detailed study of the Eliassen- 
Cummings (1) summary of waterborne 
outbreaks in the United States suggests 
a definite correlation between such 
epidemics and small-plant operation and 
design. Typhoid incidence was used 
for this analysis rather than the more 
general gastro-enteritis figures. Al- 
though the typhoid data provide a 
smaller yardstick, they are much more 
precise and reliable because of the uni- 
formity of reporting by the states. 

Apparently only one major water- 
borne typhoid epidemic among public 
supplies has occurred in the United 
States since 1938, involving 1,359 cases. 
The average has been only 14 cases per 
epidemic. Only two of a total of 99 
outbreaks have been credited to the 
failure of purification processes; the 
remainder have been largely due to 
physical defects in springs and wells 
and to the use of untreated surface and 
ground water supplies, so-called “nat- 
ural water.” 

The small size of the populations 
involved in most of these epidemics, 
and the absence of purification, are very 
significant in a study and discussion of 
small-plant operation. Explosive ty- 
phoid epidemics no longer occur in 
large plants because of the many safe- 
guards provided against the passage of 
contaminated water into distribution 
systems. Greater reduction in the 
number of such explosive epidemics 
apparently can be obtained only by more 
effective control of the small, old, sup- 
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posedly “safe supplies, many of which 
have ‘safe’ records of a century of op- 
eration.” 


High Unit Costs 


The labor costs of producing 1 mil.- 
gal. of water in a complete filter plant 
will be relatively high if operated on a 
24-hour basis. If less than 1 mgd. is 
sent out, the costs will be correspond- 
ingly higher, because a minimum of one 
operator must be on duty at all times. 
If the system contains sufficient stor- 
age to keep the plant operation below 
three shifts, some savings will result. 
This feature of the small plant does not 
seem possible of elimination unless some 
automatic methods prove successful in 
the future or unless, through increased 
capital costs for larger plants and stor- 
age, all water can be produced in a 
short work period. A community faced 
with these facts must realize that water 
under small-plant conditions will cost 
somewhat more per million gallons 
than in a large plant. Even so, it will 
still be the least expensive of utility 
services. Attempts to economize should 
not be made at the expense of the wa- 
ter works operators’ salaries. 


Conclusions 


The authors have reached several 
conclusions on the basic facts which 
distinguish the small plant from the 
large plant, especially in the field of wa- 
ter purification : 


1. There is a very great diversity in 
the number of types and kinds of raw 
water sources, and in the general physi- 
cal makeup of small supplies, as com- 
pared with larger plants. 

2. The quality of the engineering 
skill, as well as the total amount of en- 
gineering services, used in the design 
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of small plants is generally in pro- 
portion to the size of the works. 

3. The quality of operating skill is 
generally, but not always, in direct pro- 
portion to the size of the works. 

4. Provision for the control of water 
quality, other than for bacterial safe- 
guards, is generally unconsidered in the 
design and installation of small water 
works, except in those with filters. 

5. The lack of supervision of the op- 
eration of small works by technically 
trained personnel is notable and is one 
of the outstanding weaknesses in the 
operation of such plants ; it indicates the 
failure of many communities to accept 
the recommendation of the U.S. Public 
Health Service (2) that: “Every water 
plant engaged in purifying water for 
domestic use shall be under the charge 
of a technically trained supervisor.” 

The extreme importance of this pro- 
vision needs strong emphasis. It is a 
known fact that many small supplies do 
not meet this requirement. The state 
health departments should make it a 
stipulation of all permits issued on pub- 
lic water supplies and should, more- 
over, by licensing or otherwise, allow 
only Grade 4 technicians to undertake 
such supervision. The word “purify- 
ing” in the above quotation should be 
changed to “serving.” 

6. Water service is now and always 
has been sold at unreasonably low rates. 
Adequate revenues should be secured 
to provide trained technical assistance 
for technical problems. 

7. Small plants should be designed, 
as far as is possible, with the principal 
consideration not for the economics of 
the design, but for foolproof operation. 

8. The smaller the water works, the 
more rigidly should the standards of 
modern practice be exercised in design, 
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as compensation for the probable un- 
skilled type of operation. 

9. The licensing of operators is not 
the complete answer to better small- 
plant operation; rather the problem is 
one of economics. When, and if, wa- 
ter revenues are adequate, capable per- 
sonnel will be engaged for proper op- 
eration. 

10. The deterioration of pipelines to 
the point of complete failure has be- 
come a serious economic problem in 
some plants and is the result of lack of 
proper understanding or use of the 
fundamentals of corrosion control. 

11. Small-plant operation merits the 
attention of large-plant operators, and 
means should be found for summariz- 
ing the operating experiences of small 
plants. 

12. Many small plants are being op- 
erated in excellent fashion, and with 
excellent results. 

13. Further discussion of the prob- 
lem of small-plant operation should be 
continued vigorously on the sectional 
level by the Association. 

14. Control by the states over the 
safety requirements of public water sup- 
plies might well be extended to cover 
other important phases of the quality of 
public supplies, with such control ap- 
parently best vested in state health de- 
partments in order to avoid duplica- 
tion of effort and overlapping of duties 
by other state departments. 
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E. R. Dougherty 


Supt., Water & 
Green, Mo. 


Sanitation, Bowling 


Small water systems in cities with a 
population near 10,000 serve a greater 
proportion of the country’s population 
than is often realized. As the authors 
point out, a small plant of less than 
l-mgd. capacity can, with proper de- 
sign and competent personnel, be oper- 
ated at least as efficiently as a 10- or 25- 
mgd. plant. Regardless of size, the 
goal to be reached is the same: a raw 
material is taken and refined into a suit- 
able finished product, free from bac- 
teria, palatable and, it is hoped, chemi- 
cally balanced. The writer can say 
without reservation, however, that, in 
the systems which he has supervised 
during the past eighteen years (ranging 
in capacity from 0.25 to 8 mgd.), the 
operation and management were accom- 
plished with much greater ease in the 
larger plants than in the smaller ones. 
Larger plants are able to employ a 
specialist in each category—manage- 
ment, chemistry, bacteriology, account- 
ing and so on. The writer found it 
easier to supervise the 8-mgd. soften- 
ing plant of the General Motors Corp. 
at Indianapolis, Ind.—including treat- 
ment units for boiler water, air-con- 
ditioning water and de-ionized water 
for silver plating—than to run, without 
specialists, the 0.25-mgd. plant he is 
now operating. 

The small plant has about the same 
problems as the larger one, generally 
speaking, but they are usually accentu- 
ated by the lack of equipment. In the 
smaller plants, the superintendent is 
the “country doctor,” treating all of its 
ills himself, to a great extent. It is 


SMALL WATER PLANTS 


Discussion 


623 


only natural that the operator of a 
small plant feels that he is carrying a 
greater burden of responsibility than 
any individual specialist. It is fortu- 
nate that there are a great number of 
operators who are well qualified, having 
received their knowledge inside or out- 
side college walls. The small-plant su- 
perintendent or operator, like the su- 
pervisor of a large metropolitan sys- 
tem, has the responsibility for public 
health as well as for protecting a large 
capital investment. In small cities the 
capital investment per capita is much 
greater than in the large metropolitian 
areas, 

The authors state that small plants 
should be designed, as far as possible, 
with regard not primarily for econ- 
omy, but for foolproof operation. Many 
superintendents would probably settle 
for a plant which is designed so that it 
could be operated efficiently. The 
writer has had occasion to visit a num- 
ber of plants in six states in the Middle 
West. In this area there are a great 
many small plants designed with inade- 
quate mixing facilities, insufficient de- 
tention periods or high velocities in the 
settling basins. One of these condi- 
tions, if not all, is usually present. The 
answer to the problem is good design 
and competent operators rather than 
foolproof plants. 


Need for Capable Men 


It is also stated that the smaller the 
water works, the more rigidly should 
the standards of modern practice be 
exercised in design as compensation for 
the probable lack of skill in operation. 
With this statement the writer does not 
fully agree. An investment of several 


hundred thousand dollars in a water 
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water works system definitely calls for 
acompetent manager. This man should 
know water purification and operation 
or he is in the wrong field. The choice 
of a competent supervisor would elimi- 
nate the necessity for foolproof opera- 
tion or automatic plants. 

The writer is forced to disagree with 
the authors’ contention that “licensing 
of operators is not the complete answer 
to better small-plant operation; rather 
the problem is one of economics. 
When, and if, water revenues are ade- 
quate, capable personnel will be en- 
gaged for proper operation.” The 
writer's experience goes to show that 
licensing of operators is the answer. 


Bowling Green Experience 


In March 1948, the writer was asked 
by the Board of Public Works of his 
home town, Bowling Green, Mo. (pop- 
ulation 2,200), to consider the position 
of superintendent of water and sanita- 
tion. Since the writer did not partic- 
ularly desire the post, he asked for a 
75 per cent increase in salary, or a 
bonus equal to the amount of money 
which he would save the city over a pe- 
riod of a year. Needless to say, the 
salary increase was readily granted by 
the board after the writer had turned in 
a report describing the condition of the 
water filtration plant and explaining 
why the city was losing money. 

Practically no maintenance work had 
been done for the past five years. The 
gravel in one filter had been blown to 
the top in several areas. The chlorin- 
ating apparatus was not operating prop- 
erly, and the high- and low-service 
pumps were not in good condition. The 
raw-water hardness, which ranges con- 
sistently from 100 to 130 ppm., had been 
increased in operation to 297 ppm. No 
analysis or tests had been performed ; 
chlorine residuals were probably 
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checked weekly, but there were no rec- 
ords to speak of. The finished water 
was so unstable chemically that the ca- 
pacity of the 2-in. service line, which was 
later replaced, had been reduced to less 
than the capacity of a $-in. pipe. The 
condition of the mains had not been 
inspected, but the flow from the fire hy- 
drants showed it to have been greatly 
reduced. The impounded raw-water 
supply had been undertreated with cop- 
per sulfate for algae growth, and neither 
superchlorination nor free residual 
chlorination had been applied at the fil- 
tration plant, resulting in a large num- 
ber of complaints. The pumpage was 
70 per cent higher than the recorded 
consumption, and a great amount of 
this water was passing through stopped 
meters. Last but not least, in the five- 
year period previous to March 1948 the 
net earnings were only $5,000, which 
was less than the amount of deprecia- 
tion. Inthe year since March 1948, net 
earnings have totaled $12,600, not in- 
cluding additional expenditures — for 
maintenance. The sum of $500 was 
saved in chemicals alone. 

It must be borne in mind that this 
situation prevails in numerous cities of 
other states. Without a doubt, a small 
water system can be made profitable, 
can be operated efficiently and is well 
able to afford the payment of a reason- 
ably good salary to the supervisor or 
chemist. 

After a few months of operation the 
Board of Public Works stated that 
their past troubles were due to the fact 
that “‘we did not have a licensed opera- 
tor.” In Missouri, the licensing of op- 
erators is not mandatory. 


Importance of Licensing 


Water systems can be operated on a 
paying basis just as well as any other 


business. The root of the small-plant 
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problem is lack of education, but not 
necessarily on the part of the operators. 
City councils, boards of commissioners 
and city managers often do not under- 
stand and appreciate the responsibility 
and skill which a superintendent must 
have to operate a water system. The 
writer has seen well qualified men leave 
their positions as superintendent or 
chemist and go into a new field in order 
to make a living. Operators’ salaries 
are inadequate because city govern- 
ments, even utility ownership—as at 
Bowling Green—do not realize that the 
duties of the superintendent are im- 
portant. Certainly, municipal officials 
would not care to risk endangering the 
citizens’ health or wasting their money, 
if they were acquainted with the facts. 
The present Bowling Green Board of 
Public Works and Council are well 
qualified and progressive. After a 
public relations program, they see the 
necessity for efficiency in management 
and are carrying out a $200,000 water 
utility improvement program. 

It might seem that a public relations 
program aimed at the officials in each 
individual town is the solution to the 
problem, but in many cities the turn- 
over of municipal officers is so rapid 
that such a campaign within the gov- 
ernment would be an endless job. 
Moreover, some well qualified opera- 
tors are not necessarily gifted as public 
relations men. With the prestige of a 
mandatory licensing certificate, the op- 
erator or chemist would be better forti- 
fied to carry on a public relations pro- 
gram if one was needed. 

The efficient operators of small 
plants, as individuals, do not need help ; 
it is the citizens who require guidance. 
The man with the ability to manage 
efficiently the large investment which 
the water system represents can earn 
more money by going into some other 
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field, a trend which has been develop- 
ing since 1942. It is necessary to bring 
about conditions which will keep these 
efficient operators on the job and do 
away with incapable men appointed by 
uninformed city governments. A man- 
datory licensing program will impress 
municipal officials and eventually raise 
superintendents or chemists to profes- 
sional status. 

It has been reported (1) that ap- 
proximately 70 per cent of the states 
either have or are cansidering volun- 
tary licensing programs and are work- 
ing toward mandatory licensing. Seven 
states now have a mandatory law gov- 
erning competent operation. This is 
evidence that a great number of persons 
believe licensing to be the answer. 

The objective of the A.W.W.A. is to 
bring about the production of safe, 
palatable water and insure good service 
to the citizens. Great advances have 
been made, but until a method is found 
which will keep responsible and capable 
men in control of water purification, 
the goal will not be reached. 
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H. L. Keinath 
Supt., Water Works, Frankenmuth, Mich. 


In 1939 Frankenmuth, Mich., com- 
pleted its first water treatment plant 
and distribution system. The conven- 
tional lime-soda softening installation 
has a capacity of 400,000 gpd. The 
writer has had the privilege and pleas- 
ure of supervising and operating this 
plant since its completion, and his ex- 
periences in the last ten years may, per- 
haps, qualify him to discuss small water 
plants. 
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A small water plant may be defined 
as one which has a capacity of 500,000 
gpd. or less. To classify it according 
to the manner of operation and_ the 
quality of the product it delivers is, in 
the writer's opinion, unwise and con- 
fusing. Most state health departments 
exercise at least a minimum of control 
over the manner of operation and this, 
in turn, should assure a quality product. 
Since many small plants are run by one 
man and such operation has a tendency 
to become routine, an occasional check 
by some outside agency is highly de- 
sirable. Even if such a check serves no 
other purpose than to keep the operator 
of the small plant on the alert, it cer- 
tainly is justified. 

Small water treatment installations 
are not difficult to run, particularly af- 
ter an operator has had a few years of 
experience with a plant and a source of 
supply. Many problems can be antici- 
pated by an intelligent and alert opera- 
tor and the proper corrective measures 
taken before they get out of hand. 
Small plants using surface supplies are 
frequently subjected to rapid changes in 
raw-water quality and demand an oper- 
ating skill usually found only in tech- 
nically trained personnel. Because men 
in charge of small plants are engaged in 
a multiplicity of jobs, they develop into 
practical, resourceful operators. Small 
treatment plants should have the benefit 
of high-caliber operators, and towns 
should pay good salaries to attract and 
keep such personnel on the job. A 
qualified, well paid superintendent can 
do much more for his community than 
merely operate its water plant. 

This point is very often overlooked 
by those responsible for employing an 
operator. Many small towns not only 
need a technically trained water plant 
operator, but they can also use a lot of 
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civic leadership. The authors have 
made the statement that a town should 
not expect its superintendent to be an 
expert engineer, chemist, construction 
man and public relations expert all in 
one. That observation is perhaps true, 
but, on the other hand, performing 
these duties is actually not so difficult, 
as it merely means applying specialized 
training where it will do some good. 
Most small towns can use that type of 
man and can afford to pay him well for 
the service he renders. 

Water quality control in a_ small 
treatment plant is perhaps best accom- 
plished by always allowing a reasonable 
margin of safety, particularly in the ap- 
plication of carbon and chlorine. The 
testing procedure should be set up to 
give the operator actual control of the 
plant and must necessarily be limited to 
fundamentals. The analysis work in a 
small plant must be well organized so 
that it may be performed along with 
many other duties. 

Small plants are, as a rule, woefully 
underdesigned, both in size and oper- 
ating convenience. The writer very 
definitely feels that it is false economy 
to underdesign small plants, since the 
result is almost always higher operating 
costs. Operating expense continues 
from year to year, while original plant 
expenditures are soon forgotten. If 
design engineers actually operated the 
plants they design, many modifications 
would result. A small plant could use 
automatic control equipment to very 
good advantage, although such equip- 
ment is usually conspicuous by its ab- 


sence. 

It is true that the unit costs in a small 
plant will be higher than those of a 
large plant, but there is little to be done 
about this fact. 
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N water supply operation, the most 

important item is to maintain at all 
times the sanitary safety of the water. 
Next and not far removed in impor- 
tance, is the continuity of the water 
service. So serious may be the menace 
to health, lives and property of the con- 
sumers created by a widespread failure 
of the public water supply that safe- 
guarding against such an interruption— 
and, if it occurs, minimizing its length— 
should be primary “musts.” Neverthe- 
less, widespread failures of the suppl) 
have occurred in cities of substantial 
size and for periods ranging from sev- 
eral to many hours. 

Since the summer of 1948 five such in- 
terruptions were reported which de- 
veloped in cities with combined popula- 
tions of a million persons. In view of 
this record, it seems advisable to in- 
quire into the causes of these water 
system failures and consider what can 
reasonably be done to minimize their 
effects. The five incidents will be re- 
lated in chronological order, the de- 
scriptions of the first four being based 
largely on reports of National Board 
of Fire Underwriters engineers. The 
cause of the failure of the supply will 
be noted and suggestions made as to 
how the period of interruption might 
be reduced. 


East Chicago, Ind. 


The first city on the list is East 
Chicago, Ind., with a population of 
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70,000 and large industrial plants. On 
August 24, 1948, this community was 
practically without water for domestic 
use and fire protection for eight hours. 
This situation was due to a water pipe 
failure in the pumping station which 
flooded the building and put all the low- 
and high-lift pumps out of service. 
The filtration plant and its nearby 
pumping station are on Lake Michigan 
at the extreme northeastern end of the 
city. The distribution system was sup- 
plied by direct pumping, with a 1-mil.- 
gal. standpipe as a storage and pres- 
sure equalizer for the south section, 
about 3 miles from the pumping station. 
All nine pumps in the station are 
electric-motor driven, their installation 
being divided among three separate 
rooms with no openings between them 
below the balcony floor level. Three 
high-lift pumps were 9 ft. below the bal- 
cony; two high-lift pumps were 2 ft. 
below it; and four low-lift pumps, 6 ft. 
below. The balcony floor was slightly 
above the ground level. 

At 6:45 a.m., the 30-in. cast-iron 
high-lift discharge line in the lowest 
pumproom failed. Within five minutes 
the water filled the pit, flowed over the 
balcony floor completely filling the low- 
lift pit, and also filled the other high- 
lift pumproom. The engineer of the 
National Board of Fire Underwriters 
reported that the break in the pipeline 
was believed to be due to water hammer 
or surge when changing over pumps 
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that discharged into the 30-in. main. 
At the time of the break the water was 
being delivered into the system at the 
rate of 12 mgd. at a 52-psi. pressure. 

The most time-consuming job was 
drying out the electric motors, which 
was done very expeditiously so that the 
low-lift pumps started at 12:30 P.M. 
and the high-lift pumps at 1:30; at 2:10 
service was back to normal. 

Harvey T. Munn, a National Board 
of Fire Underwriters engineer, made 
an inspection and report (1) in which 
he stated: “The principal lesson from 
this interruption is that, when a city 
is dependent on direct pumping at a 
single station with little storage avail- 
able, special precautions should be 
taken to prevent the flooding of the sta- 
tion during breaks, and also to provide 
automatic pressure control against wa- 
ter hammer or surges on the lines.” 
A contract was let for erecting a 1.5- 
mil.gal. elevated tank in the southern 
portion of the city, expected to be in 
service in the spring of 1949. Munn 
recommended that : 

1. Additional drainage and larger 
sump pumps should be provided in the 
three pumprooms. 

2. A low wall should be placed along 
the balcony floor on the inside of the 
east high-lift pump pit to a height at 
least above the existing window sills, 
and a similar wall at the entrance to the 
low-lift pumproom. 

3. Automatic pressure relief valves 
or surge control valves should be in- 
stalled on the high-lift discharge lines. 

4. Flanged joints should be used on 
all cast-iron pipe inside the station, and 
all bends and tees should be firmly sup- 
ported. 

Although definite recommendations 
for safeguarding the continuity of sup- 
ply to East Chicago should be based 
upon an adequate study of the entire 
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plant, the author would make the fol- 
lowing suggestions in addition to those 
enumerated above : 

1. Change the pumping plant so that 
all the electric motors would be at or 
above the balcony floor level, with the 
pumps driven by shafts. , 

2. Provide standby units to approxi- 
mately 50 per cent of the peak demand, 
to be driven by other than electric 
power. 

3. Provide piping and valves that 
would permit operation of the station to 
at least 50 per cent of the peak demand, 
irrespective of any break that might oc- 
cur in the piping, either inside or in 
the immediate vicinity of the station. 


Columbus, Ohio 


Columbus, Ohio, with a population 
of about 340,000, was left practically 
without water for domestic use and fire 
protection for several hours due to a 
break in a 36-in. delivery main. In the 
business district and central portion of 
the city, which are on the main service, 
there was an initial period of approxi- 
mately three hours with practically 
no supply, followed by low pressure for 
about six hours. The north side high 
service had a greatly reduced supply for 
about fourteen hours and the east side 
high-service supply was reduced for 
about 42 hours, but the west side high 
service was little affected. 

At the main station, there are three 
delivery lines. The north line, which 
starts out as 42-in. but shortly reduces 
to 36-in. pipe, was the one that broke. 
The two easterly 36-in. mains are cross- 
connected with the 42-in. main just out- 
side of the station. The break occurred 
on Saturday, November 13, 1948, at 
6:15 a.m., and its location in a field 
about a mile from the station was not 
discovered until about 7:00 a.m. The 
shutoff was completed about 8:30 A.M. 
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Just prior to the break, the pumping 
station was delivering about 15 mgd. to 
the north 36-in. main which broke and 
about 21 mgd. to the two other mains, 
with a discharge pressure of 85 psi. 
When the break occurred, the discharge 
on the broken line jumped to 31 mgd., 
with a gradual reduction in the two 36- 
in. mains until zero was reached at 7:15 
A.M. Pressure at the station dropped 
to 5 psi. at the time of the break and 
did not start to recover until 8:45 a.Mm., 
becoming normal at 12:30 p.m. The 
broken line was the main supply for the 
booster stations serving the east side 
and north side high services. There is 
no elevated storage on the main low 
service and relatively small storage on 
each of the high services. 

In his inspection report to the Na- 
tional Board of Fire Underwriters, 
Harvey T. Munn again recommended 
the installation of the several 20-in. to 
42-in. trunk mains previously recom- 
mended in a 1933 National Board re- 
port; the completion of the new east 
side or Alum Creek supply works ; the 
provision of additional elevated storage ; 
and action to “inspect all gate valves 
yearly and large valves more often, 
with particular attention to those in and 
around the pumping stations.” 

At Columbus, there is need for the 
following installations : 

1. At the main station, valves on the 
mains and cross connections that can 
easily and quickly be closed against un- 
balanced pressure; also surge control 
valves if surges cannot otherwise be 
controlled. 

2. On the delivery mains into and 
through the distribution system, quick- 
closing valves that can be operated by 
one or two men against the unbalanced 
pressure created by a break. 

3. Additional delivery mains from 
the pumping station to the distribution 
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system, thus providing for at least du- 
plicate supplies to the various high- 
service districts. 

4. Adequate elevated storage for the 
main low service. 


Indianapolis, Ind. 


On December 3, 1948, the water sup- 
ply for most of the 400,000 persons in 
Indianapolis, Ind., was interrupted dur- 
ing a period of about four hours because 
of a break in a 36-in. main outside of the 
Riverside Pumping Station. The area 
affected was the low service. The 
break occurred at 1:35 P.M. on a line 
which was between a second 36-in. and 
a 24-in. main on the pumping station 
grounds. The main was reported to be 
well cross-connected and valved to the 
other mains on the grounds and is the 
largest feeder which extends directly 
to the business district and to the cen- 
tral portion of the low-service area. 

When the break occurred, the pres- 
sure dropped to zero at the pumping 
station and the general location of the 
break was immediately observed by 
the station force by the flow of water, 
which in a short time covered the area 
to a depth of about 18 in. There was 
no delay in mobilizing a crew with am- 
ple equipment, but as water came up 
around the 24-in. main, it was believed 
that that pipeline was broken because it 
was about 12 ft. away from the 36-in. 
main. At first, four 24-in. valves were 
closed, which shut off the 24-in. sec- 
tion without affecting the flow. Then 
it was definitely established that the 
break was in the 36-in. main. Three 
36-in. valves would normally have iso- 
lated the broken section, but one of 
them was of the horizontal type and 
would not close. Three additional 
valves—a 36-in., a 30-in. and a 24-in.— 
had to be closed to complete the shutoff, 
which was accomplished at about 5:30 
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effective 
Riverside 


somewhat 
resumed at 


P.M., although 
pumpage was 
Station at 3:30. 

The large flow of water over the soft 
ground prevented the company trucks, 
with mechanical apparatus for operating 
valves, from being driven sufficiently 
close to the valves to use such equip- 
ment, and the valves had to be turned 
by hand. It was also difficult to lo- 
cate the submerged operating nuts of 
the valves, and the unbalanced pres- 
sure made it hard to close them, al- 
though the bypasses were utilized to 
aid in equalizing the pressure. The 
valves generally worked satisfactorily 
except for one 36-in. horizontal. A 
regular annual inspection is normally 
made of the large valves, but because of 
the pressure of work during wartime 
and the difficulty in securing labor, no 
inspection had been carried out since 
1945, 

The break occurred at the bottom of 
a 12-ft. section of Class B cast-iron pipe, 
with a wall thickness of 1.109-1.25 in., 
laid in 1905. A piece about 7 it. long 
and 3 ft. wide blew out, and a fracture 
showed at the spigot end of the pipe, 
but the bell end did not break. When 
the failure took place, the pressure of 
60 psi. which was being maintained at 
the Riverside station with a pumping 
rate of 38 mgd. dropped to zero; at the 
Washington Street station, which is 
also on the low service, the pressure 
dropped from 65 to 20 psi. To aid in 
furnishing a supply to the low service, 
connections to the high service were 
opened. In the low-service area, the 
pressure of 50 psi. at the water com- 
pany’s office in the business district 
dropped to 5 psi. in five minutes and did 
not increase beyond 10 psi. for three 
hours. 

At the Riverside station, it had been 
the practice to raise the pressure from a 
normal average of 65 psi. to 75 psi. on 
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second-alarm fires and to 90 on third- 
alarm fires. Following this break, the 
Indianapolis Water Co. and the fire de- 
partment agreed that pressures are no 
longer to be raised on alarms but on an 
order from the fire chief or his assistant 
at the fire, and then only to a maximum 
of 75 instead of 90 psi. 

The information on the Indianapolis 
incident is also taken from a report by 
Harvey T. Munn, who stated that most 
of his recommendations had been 
planned or proposed by the water com- 
pany as being desirable to minimize 
the time of interruption due to breaks 
in mains. Munn recommended that: 


1. In connection with the anuual in- 
spections of large valves, particular at- 
tention be given to valves in and 
around the pumping stations. 

Z. The manholes of the valves in the 
grounds around the Riverside station be 
built up well above ground level, the 
valves to be provided with extension 
stems and the valve numbers placed on 
the manhole covers, in addition to the 
numbers on the upright targets. 

3. The ground surface around the 
Riverside station valves be improved 
by placing cinders or gravel around the 
manholes or by building a permanent 
road in order that trucks and mechani- 
cal gate closers may be utilized in any 
main breaks where water may be en- 
countered, 


On the basis of conditions reported 
at the Riverside station, the author 
would suggest that : 

1. At stations where a break in a 
delivery line might result in uncertainty 
about which line had broken, all such 
delivery lines should be equipped with 
pitot tubes or other suitable flow-indi- 
cating devices to permit immediate lo- 
cation of the faulty pipe. 

2. All delivery lines including cross 
connections should be equipped with 
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valves which can quickly and easily be 
closed by one or two men against the 
pressure created by a break in a pipe; 
such valves, when immediately adja- 
cent to a pumping station, should be 
equipped for either power or manual 
operation; two valves should be in- 
stalled on each cross connection, so 
that the failure of one would not neces- 
sitate more than one delivery main be- 
ing shut down in order to make repairs. 

3. If the planned or accidental shut- 
down of a pump or pipe valve might 
create a surge that would add substan- 
tially to the pressure in a delivery line, 
suitable surge control valves should be 
installed. 


Albany, N.Y. 


Albany, N.Y., has an impounding- 
reservoir supply delivered by gravity 
to a purification plant which is 10 miles 
from the city and is connected with the 
city system by a 48-in. cast-iron main. 
This main supplies the high service en 
route, and the low service is fed through 
regulating valves. The water is de- 
livered through the main to the Loudon- 
ville equalizing reservoirs at the north- 
ern city limits, which hold about ten 
days’ supply with average consumption. 
The supply formerly used by the city, 
obtained by pumping from the Hudson 
River, is held in reserve and can be put 
into service in about 48 hours. The 
normal pressures range from 30 to 95 
psi. in both the low and high services. 

On January 25, 1949, in order to re- 
pair an air valve on the delivery main 
between the city and the filter plant, 
the latter was shut down and the 36-in. 
valve and its 6-in. bypass were shut to 
close off the 48-in. main near the south- 
ern city limits. While the filter plant 


and delivery main were shut down, the 
city obtained its normal supply and 
pressure from the Loudonville Reser- 
voir. 


The air valve was repaired and 
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the 36-in. valve was operated, but it 
was noted that there was no resistance 
shown toward the end of the operation. 
It was assumed that the stem had 
broken, leaving the valve partly open. 
The filter plant was then put back into 
service. When the reservoirs con- 
tinued to drop, the 48-in. line was in- 
spected and two leaks were discovered, 
one a crack in the pipe itself and the 
other in a bonnet of a 20-in. valve just 
off the line. As a result, on the morn- 
ing of January 26 the 48-in. line was 
shut off south of the reservoir, putting 
the latter out of service preparatory to 
repairing the leaks. A continuous drop 
in pressure in the high-sevice area fol- 
lowed. 

Heavy overflowing in the clear-water 
basin at the filter plant indicated that 
little or no water was reaching the city, 
which showed that the 36-in. valve was 
almost entirely closed instead of being 
partly closed. Under these conditions, 
with the Loudonville Reservoir shut 
off, the supply available for the city was 
being passed through a 6-in. bypass and 
the Prospect Reservoir. At noon, with- 
out waiting to repair the leaks, the 
Loudonville Reservoir was put into 
service and the repairs on the 36-in. 
valve were started. It was found that 
the stem was broken near the top of the 
valve bonnet, with the discs in closed 
position. The discs were removed, the 
bonnet was replaced on the valve and 
the supply from the filter plant was re- 
stored at 4:00 p.m. on January 27. 
The reservoir was then shut off and the 
leaks repaired. 

As a result of the shutoffs for sev- 
eral hours during the morning of Janu- 
ary 26, the pressure was greatly reduced 
in the high-service area, which includes 
the larger part of the city and is mainly 
residential in character. Little or no 
pressure was available in the higher sec- 
tion or western part of the city. It was 
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not until the night of January 27 that 
the pressures were fully restored. In 
the low-service area, the pressures were 
not seriously affected. 

The inspection report by Asst. Chief 
Engr. Robert C. Dennett of the Na- 
tional Board of Fire Underwriters 
made no recommendations for changes 
in the water supply system. 

To help meet the Albany situation, it 
would be advisable to: 

1. Provide a ready means of tempo- 
rarily attaching pressure gages immedi- 
ately upstream and downstream at each 
valve on the 48-in. delivery line; and 
require, as regular maintenance and op- 
erating practice, that pressure tests be 
made upstream and downstream after 
any valve on a delivery line had been 
operated. 

2. Install on delivery lines some 
type of quick-closing valve that can be 
operated readily by one or two men 
against full unbalanced pressure created 
by a break, so that such quick-closing 
valves will be available in an emergency 
to shut off flow without operating the 
existing disc valves. 

3. Make a careful study of the Al- 
bany system to determine whether the 
failure of any line, valve or other ap- 
purtenance on any pipe would, in all 
probability, interfere with delivering a 
satisfactory pressure during the period 
required for repairs if the storage avail- 
able is likely to be exhausted in the 
meantime. 


Taunton, Mass. 


On March 11, 1949, at about 2:00 
A.M., a drop in pressure at the Harris 
Street station at Taunton, Mass., indi- 
cated that a break had occurred on the 
gravity delivery pipeline that extends 
for approximately 7 miles from Elders 
Pond to the station. By patrolling the 


line. the break was found at about 5:30 
A.M. 
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This gravity line normally provides 
the entire supply for Taunton, a com- 
munity of approximately 38,000. An 
infiltration basin at the Harris Street 
station can furnish a reserve supply of 
about 2 mgd. Of the total public sup- 
ply, approximately one-third is used 
for residential consumption and two- 
thirds for industrial plants. The water 
supply is obtained mainly from Assa- 
wompsett Pond, the largest natural 
pond in Massachusetts. After being 
pumped, the water flows through a pipe- 
line for about 14 miles into Elders 
Pond. The consumption averages ap- 
proximately 3.25 mgd. 

The single 30-in. delivery main from 
Elders Pond has been in use since 
1894. The break occurred about 2 
miles from the pond, where the pipe is 
in earth fill and passes over a stone-slab 
brook culvert in a pasture. The bell 
of the joint that rested on the stone cul- 
vert was split on the top and near the 
bottom, and about 4 ft. of the side of the 
pipe was broken out. Superintendent 
Arthur C. King reported that  settle- 
ment of the pipe in the adjacent fill 
probably caused the break, which was 
“mostly a new fracture, although parts 
showed that there had been a crack for 
some time.” 

When the supply reaches the Harris 
Street station, it is delivered by direct 
pumping pressure into the distribution 
system at approximately 70 psi. Ifa 
fire occurs, the pressure is raised to 100 
psi. According to the 1947 annual 
report of the Board of Water Comis- 
sioners, which is the last printed re- 
port available, during 1947 the pressure 
was raised 215 times on account of fires. 
After the break had occurred, an effort 
was made to shut down the pipeline, 
which is equipped with 30-in. horizon- 
tal geared dise valves located in small 
manholes. Because of the impossibility 
of shutting off the supply pipe except 
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in the most serious emergencies, the 
valves on this supply line had not been 
operated for a long time. In trying to 
shut off the valve nearest the break 
completely, the operating stem was 
broken. The next valve upstream was 
tried, but its cast-iron gear broke. 
Most of the water was emptied out of 
the main by opening the drain valve be- 
tween the two broken valves, and the 
break was repaired by using lead wool 
instead of yarn, which temporarily 
shut off the water while the joint was 
being poured. 

The valve with the broken stem was 
repaired and at 2:00 p.m. on Saturday, 
March 12, the refilling of the supply 
line began. Three hours later the 
pumps were started at the Harris Street 
station. During the repairs the infiltra- 
tion basin and emergency sources main- 
tained a pressure of about 45 psi., as 
compared with a normal of 85 psi. Wa- 
ter was supplied for most of the con- 
gested factory section, but none was 
available for some of the higher resi- 
dential areas. An emergency supply of 
about 600 gpm. was obtained for 223 
hours by taking water from an institu- 
tional system. To deliver this water, a 
fire pump relay was used. Five fire 
pumpers were connected up by one line 
of 3-in. and two lines of 2}-in. hose, the 
pumpers being placed approximately 
1,000 ft. apart. 

Obviously, the 20-mil.gal. distribu- 
tion reservoir urgently recommended 
by Supt. King for many years should 
be built on the site purchased for that 
purpose twenty years ago. Further- 
more, additional delivery lines from the 
pumping station to the distribution sys- 
tem should be provided, as the present 
lines are inadequate. 

At Taunton, the interruption of the 
supply is attributed to the unwillingness 
of the Taunton financial authorities to 
furnish the necessary funds for an ade- 


SERVICE INTERRUPTIONS 633 


quate water system to meet the de- 
mands of the consumers. Under such 
conditions, it would serve no useful 
purpose to attempt to detail the im- 
provements in the Taunton water sys- 
tem that should be made in addition to 
the two items mentioned. 


Check List 


Although American water systems 
have a well deserved reputation for 
wholesomeness of supply and continuity 
of service, weaknesses exist at most 
plants in equipment, design and stand- 
ards of maintenance and operation. 
Such weaknesess are fundamentally due 
to unwillingness on the part of the offi- 
cials controlling the finances to expend 
sufficient money on the water system 
to provide improvements and person- 
nel required for adequate safety, suffi- 
ciency and continuity of the supply. 

In every water system, analyses 
should be made of the probable dura- 
tion of interruption in the supply that 
would follow if any failure occurred in 
the delivery system. Ina pumped sup- 
ply, the station and delivery mains 
would be included. The desirable fre- 
quency of such analyses could only be 
determined by the local situation and 
should be reconsidered periodically in 
the light of changed conditions. 

As an aid in studying possible fail- 
ures and resultant interruptions of sup- 
ply, a check list has been prepared to 
include items that are likely to be perti- 
nent for many water systems. The lo- 
cal situation will indicate additions that 
should be considered by the super- 
intendent. 

The check list is as follows: 

1. Are there flow-indicating devices 
in the station that will definitely show 
which one of two or more delivery lines 
has broken? 

2. If a delivery pipe or valve breaks 
in the station, could the resultant flow 
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cause a shutdown that might seriously 
affect distribution pressures ? 

3. Are all electric motors and other 
electrical equipment essential for sta- 
tion operation so located as to be free 
from flooding danger ? 

4. Are capacities of pumps and 
power used such that, with any pump 
under repair, a breakdown of any other 
pump or power failure would seriously 
interfere with the maintenance of serv- 
ice? 

5. If there are two or more delivery 
lines, are these lines cross-connected in- 
side or outside the station with a valve 
on the cross connection; if so, and a 
cross connection valve failed, causing 
two lines to be shut down, could the 
system function safely? 

6. Under the operating conditions, 
could any situation arise that would 
create a substantial surge or water ham- 
mer on the delivery lines either in or 
outside of the station; if so, are effec- 
tive surge control valves installed ? 

7. Are delivery lines equipped with 
effective check valves to prevent back- 
flow into the station if a line break oc- 
curs? 

8. Are valves on delivery lines in- 
side and outside the station of a type 
that can be quickly closed and easily 
operated by one or two men? 

9, Are automatic air valves located 
at summits on delivery lines? 

10. Are two or more delivery lines 
laid so close to one another that a 
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break in one might dangerously under- 
mine an adjacent main? 

11. Are means provided to drain 
quickly any portion of a delivery main 
for repairs ? 

12. Are hydrants or other connec- 
tions to delivery mains provided for 
attaching pressure gages at one or more 
points between adjacent valves on the 
respective delivery lines? 

13. Are any of the delivery lines laid 
over and just above an unyielding struc- 
ture, such as a masonry culvert, with- 
out special construction to minimize the 
probability of settlement on either side, 
which might cause a leak or strain the 
pipe wall to the breaking point ? 

14. Are reserve delivery main ca- 
pacity and distribution storage in com- 
bination sufficient to provide, in a rea- 
sonable manner, for the consumer de- 
mands during the maximum period of 
interruption of delivery of supply that 
it is believed might occur under peace- 
time conditions ? 


Although the foregoing items in the 
check list might readily be increased, it 
is felt that they are sufficiently numer- 
ous and important to serve as an aid to 
a superintendent who is interested in 
analyzing the delivery main installation 
in the system under his charge. 
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tems of municipal water supplies. It is 
most helpful to all designing engineers 
to have complete reports of such oc- 
currences and analyses of the causes 
with recommendations for correction 
and prevention. Such studies form a 


a 


July 1949 


SERVICE 


very vital contribution to engineering 
information on water works design. It 
is hoped that the practice of making 
this kind of report will be continued. 

Although many of the recommenda- 
tions listed by the author could well 
have been incorporated in the original 
design, there are some factors which 
always seem to have a question mark 
opposite them during the progress of 
the design work on a project. These 
items usually fail to get the considera- 
tion which they merit in advance of 
construction or in advance of operating 
failures. 

One particular item which falls in 
this category relates to the surge or wa- 
ter hammer conditions which may oc- 
cur during routine operation, as well 
as under emergency conditions. There 
has been a pronounced tendency to 
omit or at least postpone consideration 
of surge control devices until operat- 
ing conditions render them necessary. 
This situation is probably due to the 
feeling that studies on water hammer 
undertaken during the design stage of 
a project become so complex that a 
calculated risk is warranted—namely, 
to wait and see how things come out 
before investigating or providing surge 
control apparatus. Prior to 1933 there 
was often good reason for such a prac- 
tice to be followed, as the theory of 
surges was not too well understood, 
nor was this information generally 
available in American engineering pub- 
lications. 

The activities of the A.S.M.E. Com- 
mittee on Water Hammer, initiated in 
1931 with the cooperation of the A.W. 
W.A., the A.S.C.E. and the Engineer- 
ing Institute of Canada, have brought 
into engineering literature more and 
more articles (1-11) on this subject. 
It is now possible to refer to the publi- 
cations of these societies and secure for 
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study an excellent series of technical 
papers dealing with almost every aspect 
of water hammer. 


Surge Studies 


During the last eight to ten years 
careful investigations have occasionally 
been made concerning the effect of 
surges or water hammer on the pump- 
ing plant and transmission main de- 
sign in advance of construction. 
Among these can be cited the low-lift 
pumping station for the Toledo, Ohio, 
water supply; the recently completed 
pumping plant and transmission main 
for Toronto, Ont.; and the pumping 
plant and transmission main for the 
Republic Steel Corp. plant at Gadsden, 
Ala., and for the Long Lac Paper Co.., 
in western Ontario. In each of these 
projects, the potential surge conditions 
were analyzed; the permissible pres- 
sure rise was fixed; the timing and 
type of control and check valves were 
determined; and the necessary reme- 
dial devices were specified as part of 
the initial installation. 

In a few of these plants, it was pos- 
sible to make performance tests of the 
line by tripping out pumping units with 
surge relief devices installed. There 
was always a remarkably close agree- 
ment between the theoretical analyses, 
made in advance as part of the design 
work, and the actual surges experienced 
by the plant in ordinary operation or 
under emergency conditions, such as 
might follow a power failure to motor- 
driven centrifugal pumps. In other 
plants, when failures occurred because 
of the omission of remedial devices in 
the initial design, surge studies were 
undertaken and corrective devices in- 
stalled. Where these were properly 
applied, the operating record has been 
most satisfactory, and sometimes there 
has not been a single water main fail- 
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ure due to water hammer in a period of 
fifteen to eighteen years. 

Two questions usually arise in re- 
lation to advance studies on surges. 
The first is: How can such studies be 
undertaken during the design stage? 
The answer to this question is simple. 
Once the general layout of the system 
has been made, the length, diameter, 
thickness, material and capacity of the 
pipe, as well as the type and size of 
pumps, can be determined. The nor- 
mal operating pressures at various 
points in the system can be computed 
and the allowable maximum pressures 
fixed. By this means, the margin for 
water hammer is found and the design 
should then provide either safety fac- 
tors large enough to withstand such 
conditions as might be encountered, or 
suitable remedial or control devices. 
It is important to note that there is no 
single magic device that will cure all 
surge difficulties. It is only by a study 
of both normal operating conditions and 
possible emergency conditions that the 
proper valve-timing, surge-damping or 
relief devices can be selected. 


Basic Factors 

A few basic factors can be checked to 
indicate whether surges of serious pro- 
portions will occur in any given system, 
once the physical, hydraulic and oper- 
ating characteristics are established. 
The following twelve questions will, 
for most transmission mains suppked 
by motor-driven centrifugal pumps, 
give a clue to the seriousness of the 
surge problem for that particular main: 


1. Are there any high spots on the 
profile of the transmission main where 
a vacuum can occur and cause a parting 
of the water column when a pump is cut 
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2. Is the length of the transmission 
main less than 20 times the head on the 
pumps (both values being expressed in 
feet) ? 

3. Is the maximum velocity of flow 
in the transmission main in excess of 
4.0 fps.? 

4. Is the factor of safety of the pipe 
less than 3.5 for normal operating 
pressures ? 

5. What is the natural rate of slow- 
ing down of the water column if the 
pump is cut off? Will the column come 
to rest and reverse its direction of 
flow in less than the critical surge wave 
time of the transmission main ? 

6. Will the check valve close in a 
time less than the critical time of the 
transmission main? 

7. Are there any quick-closing auto- 
matic valves set to open or close in less 
than 5.0 seconds? 

8. Would the pump or its driving 
motor be damaged if allowed to run 
backward up to full speed ? 

9, Will the pump be tripped off be- 
fore the discharge valve is fully closed ? 

10. Will the pump be started up with 
the discharge gate valve open ? 

11. Are there booster stations on 
the system which are dependent on the 
operation of the main pumping station 
under consideration ? 

12. Are there any quick-closing au- 
tomatic valves used in the pumping sys- 
tem that are inoperative with the fail- 
ure of pumping system pressure ? 


If the answer to any one of Ques- 
tions 1-7 is affirmative, there is a good 
possibility of having serious surges. 
If the answer to two or more of Ques- 
tions 1-12 is affirmative, surges will 
probably be experienced and their se- 
verity will be in some proportion to 
the number of “ves” answers. 
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It is not feasible to make general rec- 
ommendations on the type, size and ap- 
plication of surge control equipment for 
all plants. Several possible solutions 
should be considered for any individual 
installation and that one selected which 
gives the maximum protection for the 
least expenditure. Surges can often be 
reduced substantially by using by- 
passes around check valves, cushioning 
check valves for the last 15-20 per cent 
of the stroke or adopting a two-speed 
rate of valve stroke. Air inlet valves 
may be needed, or the preferred solu- 
tion may be to use a surge damper or 
air chamber. In a number of plants 
no devices will be required to hold the 
pressure rise within safe limits. 

It is essential to coordinate all the 
elements of a system properly and to 
have operating practice conform to the 
requirements for safety. As changes 
take place in the system demand, it may 
be necessary to revise and review the 
surge conditions, particularly if the ca- 
pacity is increased, additional pumpage 
or storage is added or booster stations 
are planned. 


Value of Prior Studies 


The second common question on ad- 
vance surge studies is: How effective 
are the recommended solutions to the 
problem when the equipment is placed 
in operation? If a competent investi- 
gation was made during the design 
stage and the recommendations arising 
from it have been carried out, the final 
plant has almost always operated with- 
out any damage due to water hammer. 
The agreement between the theoretical 
analyses, properly applied, and the ac- 
tual tests of installations has been ex- 
tremely close. When a surge study was 
not undertaken and dangerous condi- 
tions existed, there have almost invari- 
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ably been serious surges, and sometimes 
costly damage has resulted. 

The time and effort spent on a surge 
study in advance of the final design is 
the least expensive means of insuring 
against surges. The elastic-wave the- 
ory has been completely proved in ac- 
tual practice, and it remains only for 
the water industry itself to take the in- 
itiative in making these studies without 
waiting for serious failures to occur 
before installing surge control devices. 
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Harvey T. Munn nated during the period of the inter- 
ruption. 
Hydr. Engr., National Board of Fire The National Board of Fire Under- 
Underwriters, Chicago. writers and the fire insurance interests 
are vitally interested in the adequacy 
and reliability of the water supply. 
Unless a sufficient quantity is avail- 
able, the fire department may be 
greatly handicapped in extinguishing 
fires or in preventing them from spread- 
ing to adjoining buildings. When in- 
terruptions to the water supply occur, 
the fire department cannot cope with 
large fires, automatic sprinkler systems 
served directly from mains will not 
function and, under adverse conditions, 
fires may assume conflagration pro- 
portions, 


The author has described in a very 
able and comprehensive way the partial 
or complete water supply interruptions 
from pipe failures which have occurred 
in recent months in five midwestern 
or eastern cities. He has also out- 
lined definite recommendations which 
should be applied in these particular 
cities for minimizing such interrup- 
tions. In addition, at the end of his 
paper is included a general list of four- 
teen separate items dealing with reli- 
ability which would apply to most wa- 
ter systems. It is believed that these Major interruptions to a water sup- 
items should be considered carefully ply may be due to any number of bon. 
and should be put into effect if possible. tors stich as floods, tornadoes or fail- 

The writer is in agreement with the — yres in steam or electric power. The 
author on these recommendations, but principal cause, however, appears to be 
it is thought that a brief discussion and — preaks in transmission lines. ‘piping in 
some additional observations resulting — or around the pumping stations or large 
from the writer’s contacts with a large distribution system mains. The au- 
number of cities may be of general in- _ thor’s paper and this discussion are con- 
terest. fined to interruptions from failures in 

Interruptions to the water supplies — transmission lines or in other pipe in- 
of the larger American cities are gen- _ stallations. 
erally infrequent, but when they do oc- It is recognized that breaks in large 
cur they are usually of a serious nature = mains occasionally will occur in any 
and are often of rather prolonged ex- water system and may often be due to 
tent. The public, as a rule, appears to factors unknown to or beyond the con- 
take it for granted that there will al- trol of the water department. Some 
ways be a sufficient quantity of potable = major considerations, however, should 
water available at suitable pressure and — be kept in mind in the design and op- 
does not always realize the problems to — eration of any water system to minimize 
be met and solved in order to maintain the time of interruption from these 
an adequate and reliable supply con- _ breaks. 
tinuously. When water is shut off for 
any length of time, it causes a great 
deal of inconvenience to the citizens as In planning a new water plant or in 
a whole ; serious conditions often result making additions to existing plants, the 
in hospitals, schools and industrial design and layout should be carefully 
plants ; and, of course, fire protection is examined to see what effect possible 
reduced or sometimes practically elimi- — breaks in piping may have on the de- 
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livery of the supply. This investigation 
should apply to all piping in and around 
the source of supply and the purification 
plant, and to suction and discharge pip- 
ing around the pumping stations. It 
will often be found that the duplication 
of certain lines, or the insertion of addi- 
tional valves in some of the looped pip- 
ing, will permit the segregating of por- 
tions of the lines in the event of breaks 
and usually wili enable the plant to 
continue in operation. Occasionally 
interruptions have been caused by pipe 
failures inside the pumping stations 
which have flooded all the pumps and 
forced complete shutdowns. Special 
provisions should be made to prevent 
the flooding of stations, including meas- 
ures for the relief of pressure surges 
and the segregation of pumps and pip- 
ing. 

Distribution System Layout 


In making studies and plans for re- 
inforcing and extending distribution 
systems, a great deal of attention, of 
course, must be given to providing suffi- 
cient quantities and pressures under 
normal operating conditions. It is be- 
lieved, however, that these studies 
should be supplemented by an analysis 
of the system from the standpoint of 
reliability and the possible effect of 
breaks in the larger mains. In some 
of the smaller systems, a break in one 
feeder line will cause a total interrup- 
tion. Ina larger system, a single break 
may cause partial interruption to the 
whole system, or other breaks may 
greatly reduce the supply to large, im- 
portant areas. It is generally better to 


lay two or more mains using different 
routes rather than a single large main 
of equivalent capacity. By looping and 
properly valving the lines, a fair sup- 
ply may still be available if a break 
should occur in one of the mains. 


The 
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introduction of elevated storage, either 
in reservoirs or in tanks, often will 
furnish sufficient supply to take care 
of interruptions. Storage should be 
properly located and should be con- 
nected to large mains which ought to be 
looped and so valved that a break will 
have the least possible effect in elimi- 
nating the storage. 


Pipe and Valve Records 


It is essential even in the normal op- 
eration of water systems, but particu- 
larly when emergencies arise, to have 
clear and easily understood records of 
the piping in and around the plants, as 
well as of the distribution system. It is 
a great aid in any emergency to have 
a large plat showing all piping and 
valves posted at the pumping stations, 
with the valves numbered and with 
corresponding numbers placed on or 
near the individual valve to identify it 
readily. 

Distribution records should include 
a large, general map of the entire sys- 
tem and also sectional plats, showing 
measurements to mains and_ valves. 
The system of distribution records rec- 
ommended by the A.W.W.A. should be 
followed whenever possible. It is es- 
sential for any system of records to be 
in a form clearly understood by field 
men, with copies supplied to them to 
aid in locating mains and valves. 


Gate Valves 


Gate valves are installed in pipelines 
primarily to stop the flow of water and 
permit sections of mains to be isolated 
if there is a break or during construc- 
tion work. When large pipe failures 
occur, if the distribution force can 
promptly determine which valves must 
be closed, locate them readily and close 
them without delay, the time of inter- 
ruption may usually be greatly reduced. 
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It is important that the valve covers be 
removable without difficulty. It has 
been noted in a number of cities re- 
cently that many valve covers are paved 
over, requiring considerable time for 
their removal. Most cities with large- 
size mains now have mechanical valve- 
operating machines which greatly re- 
duce the time of operation, particularly 
for large geared valves. In some large 
breaks in unpaved areas, however, it 
has not been possible to use these ma- 
chines because of the soft ground 
around manholes and the flow of water. 
In certain cities, the large valves in 
and near the pumping stations are sel- 
dom operated, but it is believed that 
they should be given special attention, 
as it is in this area that breaks are often 
likely to occur. 

Many cities during and since the war 
have not been able to make regular in- 
spections of gate valves because of the 
lack of experienced personnel or of 
inability to get proper equipment or 
spare parts. It is felt that all valves, 
and particularly large ones, should be 
inspected and operated at least once a 
year to insure their being in good con- 
dition when needed. The large valves, 
especially those of the open-geared type, 
usually need special attention, nor 
should the bypasses on the large valves 
be overlooked. In making emergency 
shutoffs, valves operating in an op- 
posite direction from the standard may 
cause confusion and should therefore be 
clearly marked in the field and on the 
valve records. The nonstandard valves 
should, of course, be changed as soon 
as possible. 


Emergency Provisions 


Most water departments have a good 
system set up for emergency operations, 
but breaks often happen at night, on 
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holidays or on week ends, when it is 
sometimes difficult to assemble crews 
and equipment on short notice. One or 
more responsible distribution employ- 
ees should always be on duty, and crews 
should be quickly available at all times. 
Trucks or cars equipped with radios 
or mobile telephones often will reduce 
the time of response. Additional tele- 
phones with private or unlisted num- 
bers should be installed at the distri- 
bution shop and at the main pumping 
station. During interruptions the regu- 
lar telephones are usually congested by 
calls from the public, and necessary 
calls cannot be put through. It was 
noted that in three of the midwestern 
cities which had interruptions, the sys- 
tem of communication played a very 
important part. 


Summary 

It is believed that five basic consid- 
erations should always be kept in mind 
in the operation and maintenance of any 
water system in order to minimize the 
period of interruptions from breaks in 
large lines: 


1. Duplication of piping at the plants 
and of large mains, should be pro- 
vided wherever possible. 

2. There should be sufficient inter- 
connections between mains and_ suffi- 
cient valves to segregate the lines. 

3. Valves should be maintained in 
good condition, so that they may be lo- 
cated and operated without delay. 

4. A system of accurate and easily 
understood records should be estab- 
lished, with copies available for field 
men. 

5. Provision should be made 
good communication systems and defi- 
nite arrangements for emergency re- 
sponse at all times. 


for 
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Indianapolis, Ind., by S. L. 


N most pretreatment plants, the raw 

water is thoroughly mixed with the 
coagulant, after which it passes to ba- 
sins where it is slowly stirred to build 
up a satisfactory floc. It then goes to 
sedimentation basins for removal of the 
floc so that the settled water is compara- 
tively clear before passing to the filters 
for final processing. 

Rapid mixing is accomplished by the 
introduction of coagulants in places 
where the flow is turbulent—ahead of 
bends in pipelines, just ahead of pumps, 
in baffled chambers or into tanks 
equipped with mechanical stirring de- 
vices. Mixers consist of one or more 
turbines or propellers mounted on ver- 
tical shafts, or paddle wheels (some- 
what similar to those used on floccula- 
tion mechanisms ) mounted on horizon- 
tal shafts but rotating comparatively 
swiftly. All of these devices are de- 
signed to keep the water in constant agi- 
tation so that the chemicals and water 
will be uniformly mixed before leaving 
the basin. The detention time in these 


basins varies from 30 seconds to 5 
minutes. 

Slow mixing is accomplished by baf- 
fled chambers using around-the-end or 
over-and-under baffles, or by mechani- 
cally operated paddle wheel mixers of 
the horizontal- or vertical-shaft type. 


Use of Models in Solving Flocculation Problems 
By S. L. Tolman 


A paper presented on April 20, 1949, at the Indiana Section Meeting, 
Tolman, Sales Mgr., San. Eng. Div., 
Jeffrey Mfg. Co., Columbus, Ohio. 
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Baffled mixing chambers attain good 
results at a fixed rate of feed, but if the 
flow varies they are not satisfactory. 
At low flow flocculation is incomplete 
and deposits occur in the chamber, 
while at high flow the loss of head is 
excessive and velocities may be so rapid 
as to break up the floc. Mechanical 
mixers give constant rotational veloci- 
ties with a minimum of loss of head re- 
gardless of the rate of flow through the 
basin, and therefore, within the usual 
variations in flow encountered at most 
plants, the water leaving these me- 
chanical mixers is always uniformly 
well flocculated. 

The vertical-shaft mixers consist of 
a vertical shaft with radial arms at- 
tached, to which paddle blades are fas- 
tened. The horizontal-shaft type is of 
similar construction, but uses a hori- 
zontal shaft placed either parallel to 
the direction of flow through the basin 
or at right angles to it. Most floccula- 
tion basins are divided into compart- 
ments by means of baffles. The ar- 
rangement of paddle arms, paddle blades 
and baffling varies in accordance with 
the standard practices of the various 
manufacturers. | Detention periods 
range from 40 to 60 minutes, and 
outer peripheral paddle speeds vary 
from 0.75 to 1.50 fps. 
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Mechanical Flocculation 


Practically all modern plants provide 
for mechanical flocculation, and_ this 
trend will continue. Settling basins 
have grown smaller and smaller as bet- 
ter flocculation of the raw water is 
provided for ahead of these basins. 
This trend has largely been the result 
of more efficient mechanical mixers, 
which have produced quick-settling 
floc. For settling basins, both round 
and rectangular tanks are used, al- 
though the latter predominate, espe- 
cially in the larger installations. Some 
tanks are either partially or completely 
equipped with sludge removal mecha- 
nisms, and the trend is toward more 
mechanical sludge removal. The rea- 
sons for mechanical removal are many : 
a smaller original plant investment, as 
no additional basin capacity is neces- 
sary for shutdowns for cleaning pur- 
poses ; a saving in manpower for clean- 
ing basins; and a reduction in the 
tastes and odors which are caused by 
decomposing organic matter deposited 
in the basins. 

On some of the larger projects, 
where space is at a premium, two-story 
basins have been constructed. These 
basins are usually of rectangular shape 
and are divided into an upper and lower 
chamber by means of a horizontal floor 
halfway between the roof and the bot- 
tom of the basin. Examples of this 
construction are found at the water 
purification plants of Milwaukee, Chi- 
cago and Los Angeles. 

Detention periods may vary from two 
to four hours. Increasing attention is 
being given to basin inlets and outlets 
in an effort to eliminate short-circuit- 
ing. Diffusion walls at both the inlet 


and outlet are often employed, and 
rather 


widespread use of overflow 
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troughs, extending well back toward 
the inlet end of the basin, helps to take 
the clear effluent off gently and uni- 
formly over a large percentage of the 
settling basin area. 


Formation of Satisfactory Floc 


The mixing of chemicals with the 
untreated water must be very thor- 
ough so that uniformly dosed water is 
obtained before it goes to the floccula- 
tion basins. If this objective is not 
achieved, satisfactory floc formation is 
impossible. Incompletely formed floc 
will result from underdosed water, and 
too light a floc will be formed from the 
overdosed water. This statement can 
easily be demonstrated in the labora- 
tory, and it can further be shown that, 
for any given condition of raw water, 
there is only one correct chemical dos- 
age which will produce the best settling 
floc and completely remove all turbidity 
present in the raw water. 

Assuming a satisfactory initial mix- 
ing of the raw water, the flocculation 
must be carried to such a degree that 
chemical reactions are complete, and 
all turbidity must be incorporated into 
the floc particles so that the resulting 
floc will have the best settling charac- 
teristics possible. This means the form- 
ing of compact floc particles in which 
the ratio between the weight of the 
floc particles and their surface area 
is a maximum. This requirement ap- 
plies in all problems of floc building, 
whether for turbidity removal or soft- 
ening. The floc particles need not nec- 
essarily be of large size, as often a 
smaller, more compact floc will settle 
much faster than a larger, fragile one. 
Moreover, a small, compact floc is 
much less subject to mechanical break- 
age in passing through pipes, bends and 
the like. 
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The design engineer at once will ask 
just how satisfactory flocculation can 
best be accomplished. It can be done 
only by a mechanism designed to pro- 
duce the type of floc outlined above, 
and to do this most efficiently requires 
a basin designed to retain the water in 
the mixing chamber for a_ sufficient 
length of time to produce the desired 
results. 

In addition, to keep the initial in- 
vestment to a minimum, this basin 


Ftc. 


must be designed to minimize short- 
circuiting of the flow through it. It 
should be remembered that, unless the 
water passing to the sedimentation ba- 
sins is properly conditioned, complete 
removal of the floc particles is impos- 
sible and the settled water going to the 
filters will put a heavier burden on 
them than they were designed to han- 
dle; the result will be short filter runs, 
buildup of floc particles on the filter 
sand and an unsatisfactory water com- 
ing from the filters. 


FLOC BASIN MODELS 


Use of Models 

Models are of great value in arriv- 
ing at a correct solution of flocculation 
problems. It has been shown (1) that 
when a model is built on a true scale 
relative to the prototype, and the flow 
passing through it is in accord with the 
laws of hydraulic similarity, it can be 
used to predict faithfully the hydraulic 
characteristics of the prototype. The 


detention period in the model will be 
the detention period in the prototype 


Flocculation Basin Model 


divided by the square root of the scale 
ratio. 

Similarly, all other factors causing 
a disturbance of flow must vary ac- 
cordingly. When these conditions are 
met, the hydraulic effects will be the 
same in the model as in the prototype, 
unless the scale ratio is so large that vis- 
cosity and surface tension effects are 
disproportionate. Modeis with a scale 
ratio of up to 30:1 may be confidently 
used to predict a variety of hydraulic 
effects. 
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The use of models is twofold: [1] to 
show just how the flow will pass 
through the structure ; and [2] to dem- 
onstrate the minimum size of structure 
necessary to produce a well flocculated 
water. In such studies, the hydraulic 
conditions prevailing in any basin will 
be expressed in terms of the dispersion 
index, which has been defined as the 
ratio of the time at which 90 per cent 
of the flow has passed out of the basin 
to the time when the first 10 per cent 
has passed out (2). This index can be 
determined by dye or salt added to the 
influent of the model and recovered 
quantitatively at the effluent end. If 
the flow passed through the model with 
perfect uniformity, the dispersion in- 
dex would be 1.0, but since this is not 
feasible, an index as small as possible is 
desired, and one that has its peak at as 
close to the theoretical detention pe- 
riod as possible. Well designed floc- 
culation basins should have an index 
of 2.5 or less, and a good sedimentation 
basin should have an index of approxi- 
mately 2.0. 

Shown in Fig. 1 is a 25: 1 scale model 
of a flocculation basin 64 ft. 6 in. long, 
16 ft. 8 in. wide and 15 ft. 6 in. deep. 
At a design rate of 4.4 mgd., the deten- 
tion time for flocculation is 40 minutes. 
Following the law of dynamic simi- 
larity, the detention time for flocculation 


0 
in the model is 0 = a( = 8 minutes. 


Since the model has a capacity of 7.95 
gal., the rate of flow must be 0.994 gpm., 
or 3,800 ml. per minute. The model 
used employs a stirring device in the 
flocculation basin called a ‘“Floctrol.” * 

The Floctrol consists of a stirring 
mechanism designed to accomplish 
tapered mixing by progressively de- 
Mig. Co., 


*A product of the Jeffrey 


Columbus, Ohio. 


creasing the rates of agitation as the 
flow passes through the basin, and to 
provide increasing time periods in the 
compartments in the direction of flow 
through the basin. The compartments 
are of varying lengths, with the one at 
the inlet end the shortest and each suc- 
ceeding compartment larger than its 
predecessor. Also, the highest rates 
of agitation are in the first compart- 
ment, and the lowest in the last com- 
partment. This is accomplished either 
by varying the rotational speed of the 
paddle wheels in the various compart- 
ments, or by changing the number of 
paddles or the number of paddle arms 
and paddles, or by a combination of the 
two. The rates of agitation are made 
less in each succeeding compartment 
by changing the number and location of 
the paddles. 

The rapid mixer consists of two 
turbines mounted on a rapidly rotating 
vertical shaft. A number of paddle 
wheels, using two or four sets of arms 
placed upon horizontal rotating shafts 
parallel to the direction of flow through 
the basin, constitute the Floctrol mech- 
anism. The slow speed shaft, upon 
which the paddle wheels in the third 
and fourth compartments are mounted, 
extends the entire length of the basin 
and projects through the inlet wall. 

The paddle wheels in the first two 
compartments are mounted upon a 
hollow shafting, through which the 
other shaft extends. This likewise 
projects beyond the inlet wall, and is 
provided with a stuffing box at either 
end, and at the entrance to the inlet 
wall. Both shafts have sprockets 
keyed to them and are connected by 
chains to the drive units. Thus all 
the drive mechanisms are in a dry 
well, making it easy to change sprock- 
ets if the mixing speeds are to be 
varied. 
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A unique system of baffling is used 
to reduce short-circuiting through the 
basin as much as possible. The baffles 
consist of solid partitions with a port 
of communication from one compart- 
ment to the next at the center of rota- 
tion of the mechanism. Just beyond 
each port is placed a rotating baffle at- 
tached to the rotating shaft. This 
baffle, which is of larger diameter than 
the port opening and is usually placed 
about 1 ft. from the port, causes the 
flow to mushroom out and pass readily 
to the outer periphery of the rotating 
mass. Centrifugal force due to the ro- 
tating blades tends to hold this mass 
near the periphery until it is displaced 
by the incoming flow which forces it to 
the center where it passes out through 
the center port and on to the next com- 
partment. Thus, water is kept in the 
compartment for a time quite close 
to its theoretical displacement period. 
The use of more compartments will 
achieve better results, but for most 
plants the design shown in Fig. 1 is 
moderate in cost and its hydraulic char- 
acteristics are so good that it is ques- 
tionable whether additional expense is 
warranted. 


Flocculation Tests 


If the hydraulic efficiencies of the 
basin are high, it is a logical assump- 
tion that the flocculation will be satis- 
factory, provided the flocculation mecha- 
nism can produce a good, quick-settling 
floc. Actual flocculation tests must 
be run separately, however, as it is ob- 
vious that these cannot be made with 
the short eight-minute detention pe- 
riod used in this basin for hydraulic 
tests. 

The floc tests should be run us- 
ing the same detention time in the 
model Floctrol as will be used in the 
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plant. The settling basin should be so 
proportioned that its depth and area 
will produce the same actual horizontal 
velocities, and overflow rates of the 
same magnitude, as will prevail in the 
prototype. The model thus operated 
will give the same result as can be ex- 
pected later in the full-size plant. With 
a model, it is comparatively easy to 
change the design of baffles, inlet and 
outlet ports and the like until the best 
design is determined. Furthermore, 
the visual observation of floc formation 
under conditions of continuous flow is 
of great value in arriving at the correct 
detention time. 

To illustrate, the author was recently 
asked to demonstrate to a city design 
department the correct period for pro- 
ducing a well coagulated water. This 
city had from time to time added a 
number of large sedimentation basins 
and yet had increased the flocculation 
facilities but little, until the mixing time 
was reduced to a bit less than twenty 
minutes. The model was set up and 
operated under continuous-flow condi- 
tions, but, although it at once pro- 
duced a better floc in twenty minutes 
than was being achieved in the plant, 
it was not satisfactory. The model 
soon demonstrated that a 40-minute 
flocculation time should have been 
provided. At this plant, because of 
poor conditioning of the raw water, 
improperly treated water was passing 
through the sedimentation basins and 
onto the filters, with a consequent 
buildup of material on the sand grains 
so that complete replacement of the 
filter sand will be necessary in the near 
future. A further analysis showed 
that, with the addition of proper floc- 
culation facilities, the present basins 
would be adequate for many years in 
the future. 


j 


646 
Flocculation is probably caused by 
the trailing eddy formation created by 
the passing of paddle blades through 
the medium to be stirred. These eddy 
currents cause the particles of chemi- 
cally formed precipitate to revolve and, 
combining with other similar particles, 
to grow in size as they pass through 
the basin. Also, the floc particles, be- 
cause of their opposite electrical charge, 
attract the turbidity particles, which 
become incorporated in them. 

lf the above theory is true, and it 
seems reasonable to suppose that it is, 
then the larger the number of eddy 
currents caused by paddles passing 
through the water, the better the floc 
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formation will become. The eddy for- 
mations produced by narrow and wide 
blades passing through water with the 
same linear velocity have been com- 
pared. Since the narrow blades cause 
many more eddies than the wide ones, 
it is believed that, for the most efficient 
design, paddle wheels should be 
equipped with many narrow blades 
rather than fewer wide ones. 
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Willing Water and the local radio 
station can combine to improve a water 
utility's public relations if advantage 
is taken of the special broadcasting 
records provided by courtesy of the 
Cast Iron Pipe Research Association. 
Available without charge to prospec- 
tive users through A.W.W.A. head- 
quarters, each disc contains eight 
transcribed announcements designed 
for an equal number of one-minute 
radio “spots.” 

The announcements are designed to 
awaken a community's interest in and 
appreciation of its water supply, and 
may be utilized in series form. Intro- 


duced and ended by appropriate 
gurgles and splashes, the voice of 


Willing Water is heard dramatically 
outlining the role of the water system 
in such public services as: fire pro- 
tection; the elimination of typhoid 
fever; making possible indoor plumb- 
ing and waterborne sewage disposal ; 
the functioning of industry and the 
attraction of new industrial plants; 
and lawn irrigation. 

It is believed that many stations will 
donate the time for public service an- 
nouncements of this type; however, 


Willing Water Radio Transcriptions Available for 
Public Relations Use 


the cost for one minute station an- 
nouncements during the evening hours 
is less than might be realized. Some 
typical examples include $9.00 at 
Johnstown, Pa.; $10.00 at Lynchburg, 
Va.; and $32 at Birmingham, Ala. 
No advertising or mention of any 
organization other than “your public 
water supply system” is made on the 
records. 

Utility managers who wish to use 
the transcriptions should first ascer- 
tain the availability of time on their 
local radio stations and, if possible, 
make concrete arrangements. A_re- 
quest to A.W.W.A. headquarters will 
suffice to procure a disc without 
charge. So that those who developed 
the project may better evaluate its use- 
fulness, however, it is requested that as 
much information as possible about the 
projected broadcasts be included in 
the letter, particularly the location and 
wave length of the radio station, the 
dates and, if possible, times that have 
been scheduled, and, of course, the 
name of the water utility being pub- 
licized. A follow-up report on the 
effectiveness of the broadcasts would 
also be appreciated. 
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Using Runoff for Ground Water Recharge 
By Edwin T. Erickson 


A paper presented on Now. 4, 1948, at the New Jersey Section Meet- 


ing, Atlantic City, N.J., by Edwin T. Erickson, Asst. Engr., Div. of 


Water, Newark, N.J. 


EWARK, N.J., receives its water 

by gravity from two surface sup- 
plies approximately 25 miles away. 
The Pequannock Watershed, controlled 
completely by Newark, supplies two 
pressure zones located in the higher 
sections of the city, and the Wanaque 
Watershed, in which Newark is a 
partner, supplies the pressure zone in 
the lower industrial part of Newark. 
An independent high-pressure fire sys- 
tem is maintained in this industrial 
area by means of a pipeline from the 
higher Pequannock zone. 

In addition to the municipal surface 
supplies, certain industries use privately 
owned wells to supplement their de- 
mands. The well water is employed 
principally for cooling purposes, be- 
cause an even temperature of about 
57°F. is maintained throughout the 
year. Since the ground water level has 
been receding annually and has now 
reached a low point which is undesir- 
able, a solution for raising the level 
in the wells would be most welcome 
to the industrialists. 

Because the lower 21.4 square miles 
of the total 63.7 square miles of the 
Pequannock Watershed is uncontrolled, 
its maximum vield is dependent upon 
the immediate sale of runoff from the 
uncontrolled area as it occurs. Be- 
cause under present conditions im- 
mediate sale is not made, this runoff 
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is lost, as unavoidable waste, in the 
form of overflow at the Macopin In- 
take Dam. The director of plant engi- 
neering, in searching for means of re- 
charging the wells at P. Ballantine & 
Sons, suggested the possibility of using 
the Macopin overflow for recharge 
water. 

The temperature of Pequannock wa- 
ter is observed daily at the Newark 
City Hall. A low of approximately 
36°F. occurs during January and Feb- 
ruary, from which the temperature 
gradually rises to a peak of approxi- 
mately 78°F. during July and August. 
Pequannock water below 57°F. may be 
expected at the city from about October 
1 to June 1 each year. 

The author was assigned the work 
of making a study of the possibilities of 
transporting the Macopin overflow to 
the Ballantine wells. It was found that 
sufficient water, in addition to that 
needed for consumption, could be 
brought through the pipelines to the 
Cedar Grove Reservoir and then to the 
distributing point at the Bloomfield 
Avenue Tower. From the tower the 
high-pressure fire system was the only 
available line directly to the vicinity of 
the wells. 


1948 Experiment 


From separate hydrants in the high- 
pressure fire system, temporary 3- and 
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4-in. metered connections were made 
to three wells. Two other wells were 
temporarily supplied by 4-in. connec- 
tions from the plant’s high-pressure 
piping. From March 15 to June 17, 
1948, a total of 128 mil.gal. was de- 
livered to five of Ballantine’s wells on 
66 days, or an average of 1.94 mgd. 
This was equivalent to only 0.1 per 
cent of the 10,498 mil.gal. of overflow 
that occurred at Macopin Dam during 
the same period. Although the high- 
pressure fire system was used to sup- 
ply the recharge water to the wells, it 
was selected for this purpose not be- 
cause of its high pressure but because 
it was the only available line which 
could transport Pequannock water di- 
rectly without interfering with the 
general-use service. After the experi- 
mental stage, other arrangements will 
most probably be made to transport the 
overflow water to the wells indirectly 
by way of the low-pressure system. 
From the high-pressure hydrants, wa- 
ter was delivered to the well shaft at 
zero pressure when the pump had been 
removed, or at approximately 5 psi. 
when it was found necessary to re- 
volve the pump propeller in the re- 
verse direction. 

The main difficulty for the Newark 
Div. of Water during the 1948 experi- 
ment was to maintain satisfactory pres- 
sures in the high-pressure fire system. 
A method was established to reduce 
quickly the quantity of recharge water 
used, in the event that the pressures 
anywhere in the high-pressure system 
were to be drawn down below the de- 
sired minimum, especially if a serious 
fire occurred. During the day special 
attention was given to any conditions 
that might affect the pressure in the 
fire system. Fortunately, the pres- 
sures were normally higher at night 
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than in the daytime. The telephone 
numbers at the Ballantine wells were 
listed at the water division switch- 
board for the use of the engineer or 
others in an emergency. Upon notice, 
the supply could have been shut off in 
the time necessary to close the hydrants 
or valves by men nearby at the engine 
rooms of the plant. No emergency oc- 
curred to make this procedure neces- 
sary, however. 


Results of Experiment 


Experimental data were obtained 
from records of the Ballantine wells, as 
compiled by the plant engineering de- 
partment. Just prior to the experiment, 
on March 15, 1948, the standing water 
level of the wells was approximately 
130 ft. below the ground surface. On 
April 2 it was found necessary to in- 
terrupt the experiment for eleven days 
in order to use the high-pressure fire 
system piping for other purposes. By 
that date recharge water in the wells 
had risen about 60 ft., to an elevation of 
65-80 ft. below the ground surface. 
During the eleven-day interruption the 
level dropped off about 20 ft. to an 
elevation 85-110 it. below the ground 
surface. At the conclusion of the ex- 
periment, on June 17, the recharge wa- 
ter in the well shafts was at approxi- 
mately elevation 70, the equivalent of 
an additional gain of from 5 to 10 it. 
The standing water level at this time 
was estimated to be at elevation 105, or 
about 35 ft. lower than the level of the 
recharge water in the shafts. The wa- 
ter level was then drawn down by 
pumping until an elevation of 180-190 
was observed on October 1. A compari- 
son of this level with that of 210-230 
for the previous year shows a net rise 
in the water level of approximately 30 
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it. during the year. Incidentally, the 
quantity of well water used during 
1948 was about equal to the amount 
used during the same period of 1947. 


Conclusions 


Although definite conclusions can- 
not be made from this experiment alone, 
it may safely be stated that : 


1. In addition to the regular demand 
for consumption, it is practical to trans- 
port a portion of the overflow, as it oc- 
curs at Macopin Intake, for a distance 
of approximately 25 miles through ex- 
isting piping to the area of the industrial 
wells in Newark. 


2. The overflow occurs at a time of 
decreased consumption demands and 
the water temperature is then at its 
lowest, as desired. 

3. Under existing conditions, it 
should prove profitable to the city to 
sell the overflow water as it occurs, 
even at a special low price for recharge 
water, rather than to receive no in- 
come, as at present, for the same water. 

It must be remembered, however, 
that there might be times when over- 
flow will not be available at Macopin 
Intake for recharge. When such dry 
periods occur, the real worth of this 
well recharge method will definitely be 
established. 
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Watershed Sanitation and Recreational Use 
By Carl A. Hechmer 


A paper presented on Oct, 22, 1948, at the Joint Meeting of the Four 
States and Western Pennsylvania Sections, Philadelphia, by Carl A. 


Hechmer, Maint. Engr., Washington Suburban San. Com., Hyatts- 


ville, Mad. 


HE control of reservoir watersheds 
has long been the subject of con- 
siderable research and study and is now 
recognized as an important engineering 
problem in the preservation of a safe 
and adequate water supply. Improve- 
ment in protection of the water supply, 
reduction in maintenance costs, erosion 
control and public use of the area for 
recreation are the main factors in- 
volved. Space will not permit the de- 
tailed discussion of the several phases 
of watershed control and they are 
therefore treated only in a general way, 
since it is the purpose of the author to 
give in detail some actual experiences 
involving his own work along this line. 
In watershed control, the term “pro- 
tection” generally means the safeguard- 
ing of the sanitary quality of the water 
in order to prevent gross pollution 
which might place too great a load on 
the purification plant. Sewage and 
industrial wastes are the principal of- 
fenders and their disposal must be con- 
stantly watched and improved. 


Erosion Control 


The paramount factor in watershed 
work, however, is erosion control. Ex- 
cessive erosion on the watershed will 
not only impair the physical and bio- 
logical quality of the water but will 
reduce the life of the reservoir itself, 
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necessitating replacement at too early 
a date or costly dredging operations to 
prolong its life, a very important eco- 
nomic factor. If there is a choice of 
sites for a reservoir, consideration 
should be given to avoiding large ero- 
sion control expenditures which might 
have to be made later to effect proper 
maintenance. 

In the early days of erosion control, 
the planting of trees—especially coni- 
fers and evergreens—was the only 
method employed, and great forests 
were laid out, completely covering the 
watershed holdings of the water de- 
partment. However, as a large per- 
centage of the watershed usually re- 
mains outside the ownership of the 
water department, erosion control by 
governmental agencies brought 
other methods into play, such as pas- 
ture land, contour cultivation of farm 
lands, crop control and proper road 
drainage. 

The planting of forests on water- 
sheds provides some financial return 
from the sale of Christmas trees, lum- 
ber, pulp and cordwood, as the growth 
of the trees permits. At Newark, N.J., 
it is reported that afforestation has 
paid its own way by producing Nor- 
way spruce and red pine for Christmas 
trees. It is the general opinion at this 
time that watershed work should at 
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least pay for itself. Raising cattle and 
sheep, hay production and forest prod- 
ucts are excellent sources of income. 

Beautification of the landscape should 
also be given a good deal of thought. 
The planting of flowering shrubs and 
trees along firebreaks, paths, fence lines 
and other suitable locations will attract 
public attention and result in favorable 
comments and impressions concerning 
the water works and its management. 
Such watershed planting has been in- 
augurated at Norfolk, Va., and has 
received national recognition. 


Recreational Use 


Although the primary purpose of the 
reservoir and the control of its water- 
shed is the production of a safe. satis- 
factory and adequate water supply, 
the recreational use of such public land 
should be seriously considered for the 
enhancement of public relations, which 
cannot be measured in dollars and cents 
alone. Some income can, however, be 
derived from this practice. Recrea- 
tional use includes fishing, picnicking, 
hunting, horseback riding (using fire- 
breaks as bridle paths), camping and, 
in some locations, summer cottages and 


bathing. The use of such areas for 
game preserves has also been sug- 
gested. 


In July 1943 the Washington Sub- 
urban Sanitary Commission completed 
a dam on the Patuxent River which 
forms a lake 5} miles long and im- 
pounds 6.5 bil.gal. of water for the 
district. The commission owns 2,550 
acres of land at this lake, of which 775 
are under water. Water from this res- 


ervoir is filtered and chlorinated in 
modern purification plants hefore being 
delivered to the public. 

The commission and its engineers 
are advocates of the use of watershed 
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properties for such restricted recrea- 
tional purposes as the safety of the 
public water supply will permit. In 
collaboration with and pursuant to the 
approval of the Maryland department 
of health, the commission issued regu- 
lations permitting fishing, both from 
shore and boats, in certain parts of the 
lake, using the zone principle sug- 
gested by the department of health. 
Although picnicking was prohibited in 
the original regulations, the commis- 
sion later developed two areas—one at 
the head of the lake and the other im- 
mediately below the dam—where fire- 
places, tables and sanitary facilities are 
provided. Because these picnic areas 
have proved very popular and are 


TABLE 1 
Fishing Permit Revenue, 1944-47 


Number Tssued 


Permit 1944 1945 1946 1947 
One-day 772 1030 3,024 2,908 
Weekly 13 1 7 

Yearly 172 143 189 334 
Revenue $1,265.5C $1.246.50 $2,467.50 $3.124.C0 


crowded on favorable weekends, addi- 
tional sites are now being considered. 
The use of the firebreaks on the 
commission's property around the lake 
for horseback riding will be permitted 
as soon as they are completed. Skat- 
ing, building fires, picknicking in other 
than the areas provided, camping, 
bathing or wading and the use of fire- 
arms are all prohibited, however. 
The fishing season extends from 
July 1 to November 30, in accordance 
with the regulations of the Game and 
Inland Fish Commission of Maryland. 
Permits must be secured from the 
commission to fish in the lake, and 
none is issued unless the applicant has 
already secured a state fishing license. 
One-day permits cost 50¢ each and a 
season permit is $5.00. Weekly per- 
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mits were issued for several years at 
$1.50 but have been discontinued. 
Table 1, which lists the number of 
permits issued from 1944 to 1947, 
shows the increasing use of the lake 
by those who like to fish. 

During the 1927 season there was 
a total of 60 boats on the lake, all pri- 
vately owned. The commission ex- 
pects eventually to provide boats for 
hire to the fishermen and to prohibit 
the use of private boats. The object 
is to exercise better control over the 
type of boat used and to prevent the 
accumulation of great numbers of boats 
moored at the locations selected as 
harbors. Can-type privies are pro- 
vided at the boat harbors. 

Two men are now employed to 
patrol the watershed, one using an 
automobile and boat, the other on 
horseback. Comparatively few viola- 
tors are found in the large area cov- 
ered, and it is a fact that the real 
sportsman, who gets the necessary 
permits, appreciates the recreational 
facilities placed at his disposal and 
frequently acts as a patrolman in pre- 
venting violations of the regulations, 
especially the sanitary rules. 


Cost of Facilities 


The commission has encountered no 
difficulty in providing these recreational 


HECH MER 


Jour. AWWA 


facilities and will probably consider 
further recreational use of its lake 
property in the future. The economic 
feature must, of course, be taken into 
account, since it is the commission’s 
duty to provide a water supply, not 
park areas; but enhancement of public 
relations has a substantial value. 

In the author’s opinion, the cost of 
providing recreational facilities on a 
public water supply watershed, if the 
facilities are not self-supporting (con- 
sidering the cost of patrolmen neces- 
sary to enforce total prohibition of use 
of the land), should be paid for out of 
other public recreational funds. The 
control of the watershed and its use 
for recreation should, however, remain 
under the water department, which is 
responsible for the quantity and quality 
of the water. 

Public relations and community ben- 
efits can reach a high standard under 
proper control consistent with the pro- 
duction of a safe water supply, espe- 
cially in areas where other natural park 
facilities are limited. Authorized rec- 
reational use will prevent improper use 
by irresponsible people, since the gen- 
eral public, in appreciation for the 
facilities made available to it, will aid 
in correcting those who abuse the 
privileges and endanger their contin- 


uation. 
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ference, Chicago. 


Dale L. Maffitt 


Gen. Mgr., Water Works, Des Moines, 
lowa. 


F the several jointing materials be- 

ing used for making joints for 
bell-and-spigot cast-iron water mains, 
cement is probably the least publicized. 
Naturally, the water works operator is 
interested in having pipelines built so 
that there will be a minimum amount 
of leakage, and he is also interested in 
the use of materials which will not 
cause deterioration of the pipe or ag- 
gravate electrolysis conditions. 

Portland cement was patented in 
1824 by Joseph Aspdin, a bricklayer of 
Leeds, England, who burned powdered 
limestone and clay in his kitchen stove. 
Today this cement is the basic ingredi- 
ent of concrete, a combination of lime, 
silica, alumina, iron oxide and small 
amounts of other substances, to which 
gypsum is added in the final grinding 
process to regulate the setting time of 
the cement. 

In making joints on cast-iron water 
mains, Portland cement is mixed only 
with water, to produce a crumbly, moist 
mixture which is placed in the bell of 
the pipe behind various types of packing 
materials. The neat cement is put into 
the bell in such a manner that it may 
be calked into place in layers, the bell 
heing completely filled when the process 
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A panel discussion presented on May 30, 1949, at the Annual Con- 


is completed. A very dense mass is 
formed, which becomes extremely hard 
and waterproof after curing. It is a 
fact that a metallic sound is produced 
as the material is calked. 

Portland cement was first used for 
joints in cast-iron water pipe between 
1879 and 1889, in Redlands and San 
Jose, Calif., and has since been adopted 
in cities throughout the United States. 
It was reported in 1922 by cement com- 
panies in Boston, Mass., that cement 
joints for gas piping had been success- 
fully used there for more than 40 years. 
Los Angeles, which began to employ 
such joints in 1894, has more than 4,000 
miles of cast-iron water pipe calked 
with cement. It is understood that 
cement jointing material has been used 
at West Palm Beach, Fla., for a num- 
ber of years, and that it was used at 
Miami, Fla., prior to 1941. 


Des Moines Experience 


Cement for making joints on cast- 
iron water pipe has been used in Des 
Moines, Iowa, since 1929. A total of 
76.16 miles—12.25 miles of 6-in. pipe, 
57.24 miles of 8-in. pipe and 6.67 miles 
of 12-in. pipe—or 17 per cent of the 
452 miles of pipe in the city as of Janu- 
ary 1, 1949, is laid with cement joints. 

Local climatic conditions must, of 
course, be taken into consideration in 
the use of this type of material, and rec- 
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ords show that the lowest mean daily 
atmospheric temperature when cement 
joints were being made at Des Moines 
was 28°F. It has not been the practice 
to make cement joints for maintenance 
and repair work in winter temperatures. 

It is felt that there is a definite place 
in the water works industry for this 
type of jointing material. If properly 
handled, it will insure a joint which, in 
actual tightness, will be comparable to 
other materials approved by the As- 
sociation. 


Laurance E. Goit 

Chief Engr. of Water Works & Dep. 
Gen. Mgr., Dept of Water & Power, 
Los Angeles. 


Cement joints have been used on 
cast-iron pipe in the West at least since 
the early nineties, and considerable ex- 
perimenting was done before the calkers 
arrived at the technique now employed. 
It is reported that they started by yarn- 
ing as if for a lead joint and then sub- 
stituted wet cement for the lead. They 
also tried soaking the yarn in cement 
grout and filling the joint with such 
rings of yarn. These joints were not 
at all satisfactory and attempts to use 
cement languished for a time. It is 
definitely known that in 1907 joints 
were made successfully in Long Beach, 
Calif., with slightly moistened cement. 
Since then cast-iron joints have been 
constructed by the most effective tech- 
nique of filling the joint space tightly 
with neat cement, moistened just 
enough to make it stick together. 

Cast-iron bell-and-spigot pipe of all 
sizes offers the greatest and most obvi- 
ous use for cement joints. Any joint 
that is designed for calking, however, 
can be made tight with cement. Steel 
pipe with bells formed by various proc- 
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esses are handled exactly like cast-iron 
pipe by the skilled calker. Steel sleeyes 
for repairing leaks or joining plain pipe 
ends also are readily calked with ce- 
ment. It must be recognized that the 
result is a rigid joint strong enough to 
break the pipe, and certain precau- 
tions must be taken both in the general 
laving of the pipeline and in making the 
individual joint. Before the joints are 
made, each pipe must be solidly on the 
trench bottom in ground that is not 
going to settle. If the ground has been 
filled or is soft and might later move, 
the inflexibility of cement joints will 
probably cause broken pipe. 

In some places, there is a wide range 
of temperature in the water conveyed 
through the various seasons. Los 
Angeles experiences a range of nearly 
35°F. Such temperature variation can 
cause a tension stress in the pipe wall 
of 7,500 psi. Although this stress, by 
itself, should be safe, when added to a 
stress resulting from a slight settlement 
or a beam loading on the pipe, the com- 
bination might be enough to cause fail- 
ure. Pipe will frequently he quite hot 
in the sun when the joints are made 
and the temperature difference between 
the pipe and the coldest water might ex- 
ceed 85°F. 

This point which appears to be a dis- 
advantage of cement joints is not very 
serious. Such failures seem to occur 
only when extremely long runs of ce- 
ment joints are used and do not hap- 
pen when a lead joint is used at inter- 
vals of about 500 ft. The author does 
not know of any mathematical formula 
to determine the maximum safe length. 
In the opinion of some engineers, who 
have used cement joints for many years, 
this length varies from 300 to 500 ft., 
while others pay no attention to the 
length of main that is rigidly jointed. 
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The hazard was recognized by engi- 
neers very early in the use of cement. 
In addition, predictions were made that 
the strain resulting from changing 
stresses would crumble the cement and 
cause serious leaks. The author has 
never heard of a cement joint crumb- 
ling if undisturbed for only a few hours 
after calking. There are, however, 
enough instances of unexplained cast- 
iron pipe breaks occurring near the 
end of occasional extremely cold sea- 
sons to warrant recommending that a 
lead or other flexible joint be used every 
block or equivalent distance. 

Early comments about cement joints 
included the opinion that the insulating 
effect of the nonmetallic calking would 
result in serious electrolysis damage. 
The joints have a high electrical resist- 
ance, even though the pipes are solidly 
home in the sockets when the joints are 
made. This characteristic has the ef- 
fect of breaking the line into short sec- 
tions, each of which may have an op- 
portunity to collect or discharge a small 
amount of stray current. But these 
small currents cannot be aggregated 
into a dangerously large flow to leave 
the pipe at one place. In fact, cement 
joints have been a definite help in com- 
bating stray currents. 


Results of Questionnaire 


The author sent a questionnaire on 
cement joints to a number of West 
Coast water works officials, from Port- 
land, Ore., to San Diego, Calif., includ- 
ing both small communities and large 
cities. The questions and a summary of 
the 23 replies follow: 

1. Do you regularly use cement for 
cast-iron pipe joints? Yes: 19; No: 4. 

2. If not, what material is used for 
most of your joints? Lead: 1; Sulfur: 
2; Steel pipe: 1. 
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3. Do you use any hemp or yarn in 
making cement joints? Yes: 9; No: 
10. 

+. How long have cement joints been 
used in your community? Average : 35 
years. 

5. What maximum length of main do 
you joint continuously with cement 
without a flexible or expansion joint ? 
No limit : 10; About 500 ft. : 9. 

6. What proportion of your cement 
joints leak when new? (All replies 
were less than | per cent and, after cur- 
ing, practically none.) 


TABLE 1 


Cost of Cement and Lead Joints 
in Cast-Iron Pipe 


Material per Joint Cost of Finished 
lb. i 


Pipe Size Joint 
m. 
Lead Cement Lead Cement 
6 10 5 2.20 0.28 
8 13 6 3.05 0.35 
12 18 9 4.00 0.53 
16 30 15 6.70 0.84 
20 37 19 8.25 1.35 
24 44 23 9.80 | 1.40 
30 56 28 12.50 1.75 


The common acceptance of cement 
joints in the West is indicated by the 
response to Question 1. And the tally 
of 19 out of 23 does not include a small 
company, primarily operating an irri- 
gation system, using steel drive pipe 
with the valves connected by cement 
joints. All of those reporting use lead 
or other joints in filled ground or for 
the quick finishing of a job. 

A majority make cement joints with- 
out any yarn or other packing, using 
straight cement. The packings em- 
ployed by others are asbestos, jute, 
oakum and rubber. The purpose of the 
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packing seems to be primarily to center 
and steady the spigot in the bell, which 
can also be accomplished with tempo- 
rary wedging chisels. 

The length of time cement joints 
have been reported in use varies from 
1 year to approximately 60, with half 
reporting over 25 years. 

Anxiety about damage by thermal 
contraction appears to be evenly di- 
vided. The replies indicate, however, 
that the concern of many of those who 
use some lead joints is for the safety of 
a gate or fitting rather than the straight 
pipe. Consequently, lead joints are 
employed at practically every intersec- 
tion or connection, which seems to elim- 
inate any need for considering tempera- 
ture stress. 

Many say that a few joints weep a 
little when first put under pressure, but 
this phenomenon usually stops within 
48 hours. If a cement joint leaks 
enough to make a stream, instead of 
dripping, it probably will not stop 
and might as well be done over. In 
Los Angeles, a pipeline is expected to 
be “bottle tight” and there is no toler- 
ance for leakage. 

After curing, cement joints are not 
injured by freezing but, of course, the 
pipe will burst if the freezing is great 
enough. 

Cement joints are by far the cheapest 
to make. Labor and material costs 
were both less than for poured joints in 
the old days of 4¢ and 5¢ lead. In 1932 
a cement joint could be made for one- 
fifth of the cost of a lead joint. At 
present, that relation is approximately 
one to seven. Table 1 presents rough 
estimates of the costs of cement and lead 
joints at current prices (labor—$1.82 
per hour, cement—$0.80 per sack and 
lead—$0.15 per pound ). 
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Quite in contrast to the costs making 
up the high figures for lead joints, the 
largest factor in the price of cement 
joints is labor. On a small job, it is 
usual for a calker to mix his own ce- 
ment, tempering enough at a time for 
several joints but never more than can 
be used in an hour. On large pipe, the 
time required for making joints and 
the quantity of cement used render it 
economical to have a helper mixing ce- 
ment for several calkers. Only one 
calker can work on the joints in the 
smaller sizes, but with pipe 20 in. and 
larger, two men can work opposite 
each other, making faster progress on 
the joint and keeping it balanced. 

Cement is generally used neat, and 
there will not be any shrinkage if the 
quantity of water for tempering is not 
excessive. It should not be possible 
to draw any free moisture by troweling 
or calking the mixture. If moisture can 
be drawn to a surface, the cement will 
flow and cannot be calked to a ringing 
hardness. Experiments have been 
made with sanded mixtures but they 
are not economical. If the sand is not 
dried, its moisture content is not known, 
and the mixtures produced will not be 
uniform. The expense of handling sand 
is much greater than the saving of ce- 
ment warrants, and the joint is not im- 
proved by its use. 

The consensus is that cement joints 
should ordinarily be allowed to set for 
16 to 24 hours before taking pressure. 
However, pressure has been applied on 
joints only eight hours old without 
leaks. Closing joints in a line of pipe 
have been made with cement, a small 
addition of calcium chloride being used 
to accelerate the set. Care must be ex- 
ercised not to employ too much calcium 
chloride and to use the cement soon 
after mixing. 
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Check List 


Cement joints in bell-and-spigot pipe, 
either of cast iron or steel, have proved 
their practicability and economy in hun- 
dreds of miles of mains laid in the last 
few decades. Proper techniques must 
be used, however. Besides the manual 
skill of the calker, the following points 
are important : 


1. The trench bottom should be 
graded carefully to center and align the 
pipe properly. 

2. The pipe spigot should be solidly 
home in the socket. 

3. The pipe should be steadied in the 
trench by a small amount of backfill. 

4. A joint should not be calked until 
five or six lengths of pipe have been 
laid beyond it. 

5. The cement should be properly 
moistened. Laboratory tests have in- 
dicated that 16 per cent of water by 
weight is best. 

6. Mixing must be thorough to break 
up all lumps. 

7. The cement should be calked hard 
in layers. Pneumatic tools can be used 
on large joints. 

8. Cement must not be used after any 
partial set. 

9. After calking, the joint should be 
covered with moist earth or wet sack- 
ing. The cement should not be per- 
mitted to dry out. 

10. Pressure should not be put on 
joints until they have set for sixteen 
hours or more. Filling the pipe with 
water without pressure after four hours 
will be beneficial. 

Cement joints are not difficult to 
break in order to cut in a fitting or 
change the grade. They can be chipped 
out with a pneumatic hammer and a 
cape chisel. If the top half of a joint 
is pretty well cleaned out, lifting the 
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pipe will break out the rest. Tins state- 
ment must not be taken to indicate that 
the cement shell in the joint will shatter 
from vibration or stresses arising from 
temperature changes. 

The cement joint has satisfied many 
water system operators and can satisfy 
more if they are willing try it. 


George W. Pracy 
Supt., Water Dept., San Francisco. 


The first cement joints in cast-iron 
water pipe in San Francisco were made 
in April 1917, with the author in charge 
of the work. The use of cement came 
about as a result of an article by Clark 
H. Shaw (1), then superintendent of 
the Long Beach, Calif., Water Dept. 

From 1917 to 1929 cement was used 
in all cast-iron pipeline construction 
in San Francisco. In 1929, and for the 
next two or three years, cement-sulfur 
joints were employed in an effort to 
reduce costs. No savings were ef- 
fected, but instead one 16-in. and two 
12-in. pipelines laid in 1930—and later 
several others—were destroyed by what 
was evidently an expansion of the joint 
material. Consequently, cement was 
again adopted and has been the stand- 
ard joint material since that time. In 
contract work, either lead or cement is 
permitted, the contractor furnishing the 
material and being paid the contract 
price per linear foot of joint. So far 
no contractor has used lead. 

Cement has been entirely satisfactory 
as a jointing material. In fact, cement 
joints will stand vibration better than 
lead joints. Leaky lead joints under 
railroad tracks have been permanently 
repaired by replacing the lead with ce- 
ment. Pipelines with cement joints can 
be lowered to a reasonable degree, and 
up to now all required lowering has 
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been accomplished without any trouble 
in the joints. Ifa leaky spot does ap- 
pear in a joint, it can be repaired by 
chipping it out and calking in lead wool. 
The best detailed description of how to 
make a cement joint is given by Shaw 
in the article previously mentioned (1), 
and additional information on this sub- 
ject may be found in a paper by the 
present author (2) published in 1920. 

Thirty years’ experience with cement 
joints has been so satisfactory on the 
Pacific Coast that no doubt is ever ex- 
pressed about the use of that material. 
Cement joints, of course, must set about 
24 hours before the pressure is put on 
the line. Lead is still used in joints 
when the water must be turned on im- 
mediately after the job has been com- 
pleted. There has been some question 
of the effect of cold temperatures on 
cement joints. As the pipe must be 
laid deep enough to prevent freezing, 
no temperature troubles should arise. 
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C. F. Wertz 


Resident Engr., Dept. of Water and Sew- 
ers, Miami, Fla. 


At this date the Miami, Fla., Dept. of 
Water and Sewers does not use cement 
for joints in cast-iron pipe, but from 
1932 to 1942 practically all joints were 
made with this material. Prior to 1932 
most of the joints had been made with 
lead. The author has not been able to 


learn from old records or employees 
why cement was first used (in October 


PANEL DISCUSSION 


Jour. AWWA 


1931) in the placing of approximately 
10,000 ft. of 24-in. cast-iron feeder 
main. The records now indicate that 
there are about 75 miles of cement joint 
mains in the system, as shown in Table 
2. In 1942 this figure represented 14 
per cent of all pipe in the system. 

Until 1941 the distribution system 
was owned and operated by the Miami 
Water Co., while the low-pressure 
transmission mains were owned by the 
city. When the city bought the distri- 
bution system from the Miami Water 
Co. late in 1940, and the present Dept. 


TABLE 2 
Cement Joint Mains in Miami 
Cement 
Pipe Joint 
Size Mains 
in. ft. 
4 36,144 
6 155,792 
8 84,191 
10 14,663 
12 24,000 
16 13,178 
18 280 
20 18,772 
24 10,641 
30 10,932 
36 30,470 
48 174 


of Water and Sewers was created, prac- 
tically the entire personnel of the Distri- 
bution Div. of the company was trans- 
ferred to the new department. The 
pipe-laying crews were then making 
cement joints. 

In June 1942, with common labor al- 
ready getting scarce, it was found nec- 
essary to lay a new 24-in. high-pressure 
line, approximately 2,600 ft. long, and 
the author suggested that a sulfur-com- 
pound joint material be used. The 
pipe-laying crews were skeptical, as well 
as the Distribution Div. superintendent, 


but finally Hydro-tite * was employed. 
This material made such a tight line and 
cut down the amount of labor per joint 
so much that, since that time, practically 
all pipe—totaling approximately 190 
miles—has been laid with either Hydro- 
tite or Bond-o. — By January 1949 the 
75 miles of cement joint lines repre- 
sented only 10 per cent of the total. 

Usually cement joints were made 
with neat cement and water in a very 
dry mix and were calked in two layers. 
On a 36-in. transmission main, laid in 
1936 and totaling approximately 30,000 
it., a 1:1 mixture of sand and cement 
was used. The Distribution Div. super- 
intendent estimates that it took two men 
about 30 minutes to make a cement 
joint in a 24-in. pipe. 

The pressures in the 36-in. and the 
two 42-in. transmission mains average 
20 psi., while, in the distribution system 
leaving the high-pressure pumping sta- 
tions, they average 80 psi. or more. 
From 1941 to 1948 the average daily 
consumption has increased from 23.5 
to 40.4 mgd., and the pressures leaving 
the high-pressure stations have had to 
be increased 10-15 psi. In the author’s 
opinion, these increases are the major 
reason for the gradual rise in the per- 
centage of unaccounted-for water from 
7.8 per cent in 1942 to 12.7 per cent in 
1948. These figures include line losses, 
hydrant flushing, fire fighting and so 
forth. 

In Miami, temperature changes 
amount to little or nothing in pipe 
buried with 2 ft. or more of cover. 
Winter or summer the water inside the 
pipes does not vary over 2° from 78°F. 
Breaks in mains are few, and the leak 


* Made by Hydraulic Development Corp., 
New York. 

+A product of Northrop & Co., Inc., 
Spring Valley, N.Y. 


July 1949 CEMENT 


JOINTS 659 


survey crew reports that most leaks are 
due to thread failure on service taps. 
Miami is located on a soft limestone 
ridge paralleling the ocean. Trenching 
is simple and trench bottoms usually 
provide good solid foundations for pipe. 


Miami Beach 


Miami Beach, across Biscayne Bay 
from Miami, uses lead exclusively for 
cast-iron pipe joints. This fact is men- 
tioned because it stresses the point that 
cement joints are not desirable under 
all conditions of soil and trenching. 
Miami Beach was originally a narrow 
sand spit with large mangrove swamp 
areas on the bay side. The greater por- 
tion of the city today is on sand fill over 
mangrove swamp muck; pipe trenching 
is difficult, on account of the relatively 
insecure bottom. Under such condi- 
tions, lead joints provide a rather flex- 
ible line as compared to the very rigid 
one made with cement. When settle- 
ment causes leaks, recalking of the lead 
joint usually suffices. The same set- 
tling in a cement joint line would mean 
cracked bells or pipe and would create 
a major repair job in trenches that are 
wet 85 per cent of the time. 


West Palm Beach Water Co. 


West Palm Beach and Palm Beach, 
Fla., are supplied with water by the 
West Palm Beach Water Co., which 
uses cement joints for cast-iron pipe. 
Plant Supt. J. P. Simmons states that 
the system contains a total of 213 miles 
of mains, of which 34 per cent, or 73 
miles, has cement joints. There are also 
about 55 miles of asbestos-cement pipe. 
Unaccounted-for water records are 
poor, but the information available in- 
dicates that the water loss is approxi- 
mately 15 per cent. Joints are made 
with neat cement and water, and one 
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man can make about ten joints a day in 
12-in. pipe. There is one poor cement 
joint line in the system, a 24-in. main, 
approximately 2.5 miles long, laid about 
15 years ago by a contractor using a 


For those interested, the following 
directions for making cement joints 
are quoted from the forthcoming 
AW.W.A. “Tentative Standard Spec- 
ifications for the Installation of Cast- 
Iron Water Mains”: 

Cement. All cement shall be of ap- 
proved brand acceptable to the engi- 
neer and shall comply with the current 
specifications of the American Society 
for Testing Materials. 

Proportions of cement and water. 
One quart of cement shall be thor- 
oughly mixed with about 4 pint of 
water. The mixture shall be such that, 
when tightly compressed by hand into 
a ball which is then broken into two 
pieces, the break shall be clean. If 
the hand is water-stained, the mixture 
is too wet. If there is evidence of 
crumbling in the break, the mixture is 
too dry. The cement mixture shall 
ring with a metallic sound while being 
calked. 

Cause for rejection. No cement 
shall be used after having been wet 
more than one hour or after its initial 
set. 
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1:1 mixture of cement and sand. To- 
day a good many of the joints on this 
line are reinforced with bell clamps. 
No sulfur compounds have ever been 
used in this system. 


Calking cement joints. Starting at 
the bottom the joint space shall be 
filled with the cement mixture and the 
mixture calked. The remaining joint 
space shall then be refilled and calked 
until the joint is practically flush with 
the face of the bell. The mixture shall 
be thoroughly compacted to make a 
watertight joint without overstraining 
the bell. 

Trench water and initial set. No 
water shall be allowed to touch the 
joint until the initial set has taken 
place. 

Joints kept moist until set. Cement 

joints shall be covered immediately 
with damp burlap, or other material 
approved by the engineer, for the 
proper time to insure complete hydra- 
tion. In cold weather care shall be 
taken to prevent freezing of the cement 
mixture before and after the joint is 
made. 
Time interval before filling pipe. 
Pipe laid with cement joints shall not 
be filled with water until a lapse of 
twelve hours after the last joint in any 
valved section has been made. . . . 
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HE following pages contain a com- 

pilation of five statements from 
California sources, dealing with street 
construction and safety policy, which 
are applicable to water utility opera- 
tions. The subjects covered are: 


1. Reducing surface traffic interfer- 
ence from street excavations 

2. California trench construction 
safety orders 

3. General safety policy 

4. Water department safety rules 

5. Safe operation of motor vehicles 

These statements are taken from 
the following booklets : 


1. Surface Traffic Interference, a 
manual published in 1949, prepared by 
the Surface Traffic Interference Sub- 
committee of the Substructure Com- 
mittee of Los Angeles. The members 
of the subcommittee include represen- 
tatives of the telephone company, wa- 
ter and power department, police de- 
partment, bureau of sanitation, and 
contractors. This booklet was de- 
signed to help meet the problems re- 
sulting from the rapid increase in motor 
vehicles and traffic flow in Los Angeles 
by minimizing the interfering effect 
of excavation and maintenance work. 
Handsomely and profusely illustrated 
with diagrams and photographs giving 
point to the text, the booklet is being 
used as subject material for a consid- 
erable number of in-service training 
programs among the utilities and large 
contractors of the Los Angeles area. 


Construction and Traffic Safety Measures 


A Compilation 


2. Trench Construction Safety Or- 
ders, issued on April 20, 1945, by the 
Div. of Industrial Safety, California 
Dept. of Industrial Relations. In his 
article on the San Diego accident pre- 
vention program (May 1949 JourNAL, 
Vol. 41, p. 397), A. George Fish re- 
fers to the Div. of Industrial Safety 
regulations as “San Diego’s bible,” and 
remarks that each foreman in the wa- 
ter, sewer and street divisions is sup- 
plied with a copy for reference and use 
on the job. This and other booklets, 
containing safety rules and orders on 
such subjects as air pressure tanks, 
boilers and electrical equipment, are 
for sale by the Printing Div., Docu- 
ments Section, llth & O Sts., Sacra- 
mento 14, Calif. 


3. Your Job, issued in August 1946 
by the Long Beach, Calif., Water Dept. 
and distributed to its employees as 
part of the department’s accident pre- 
vention program. The booklet is the 
outcome of efforts by the Employee's 
Safety Committee—a body composed 
of nonsupervisory employees of the 
Long Beach Water Dept. selected by 
their coworkers—to combine a _pro- 
jected orientation booklet with a set 
of safety rules and regulations. The 
last page of the booklet consists of a 
detachable receipt form which em- 
ployees sign to acknowledge that they 
have received and read the booklet and 
are pledged to observe its recommen- 
dations. The receipts are kept in the 
individual employee’s personnel file. 
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Good public relations are generally 
the result of public opinion, and all 
companies, small or large, desire that 
these relations be maintained at a high 
level. The various utility companies’ 
public relations are with people—they 
are the public. These people develop 
their opinions of a utility by what they 
see the crews doing—repair work, street 
excavations, working in open manholes, 
handling and parking of trucks, ete. 
There are a multitude of operations 
such as these which are necessary, day- 
to-day jobs. But many of these may of- 
fend when done carelessly or thought- 
lessly. The company is likely to be 
judged efficient or not efficient by what 
the people see, as well as the service 
they receive. It will be the Jittle things 
that are done or are not done that will 
largely determine public opinion. 

Good public reactions are desired by 
all who must, from time to time, do 
work in the highway which will inter- 
fere with vehicle traffic. Two impor- 
tant things are needed to get and hold 
a favorable public opinion—actions and 
words. The right actions must come 
first and then words as to how the prob- 
lems and difficulties are being met—per- 
haps by signs, news items, etc. 

With this as a goal for those engaged 
in various public service activities, par- 
ticular attention of both foremen and 
workers should be directed into the 
common channel of a reasonable mini- 
mum surface traffic interference. Some 
of the important work operations to be 


* Reprinted from “Surface Traffic Inter- 
ference,” Substructure Committee of Los 
Angeles (1945). 
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considered are briefly discussed in the 
following paragraphs. 


Contact With Police 


Where police intersection traffic con- 
trol is in operation, contact should be 
made with the officer on duty, giving a 
brief explanation of the work to be done 
and the time period involved, and ob- 
taining any suggestions he may have 
regarding the traffic flow. The re- 
quired notification to the Police Park- 
ing and Intersection Control Div. 
should also be made. 


Open Excavations 


1. Open excavations are a hazard; 
protect motorists, pedestrians, and 
children especially, against injury at 
all times. 

2. They should not be kept open 
longer than necessary, consistent with 
work being done and traffic flow. 

3. At intersections the job should be 
planned in such a way that only a por- 
tion of the crossing is closed at any one 
time, the portion open depending on 
traffic flow. 

4. If part of a street is completely 
blocked by excavation work for a time, 
arrange to guide traffic around the ob- 
struction in a safe manner. 


Barricades 
Consideration should be given to: 


1. Providing protection to both the 
worker and the public with minimum 
interference to the public. 

2. Rearranging as conditions permit 
to provide less interference with traffic 
flow. 
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3. Providing a sufficient amount to 
protect both motorist and pedestrians— 
rope, wooden fence, wooden horse, rub- 
ber cones, etc. 

Investigation has disclosed many 
cases where, had thoughtful considera- 
tion been given, barricades would have 
been placed a few feet from where they 
were placed, and another lane of traffic 
permitted to flow. (See Fig. 1.) 


Spoil Bank 


The spoil bank may offer more traf- 
fic interference than necessary by 
spreading over too large a portion of 
the street, or the dirt may become a 
hazard in wet weather. 


0: 
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Fic. 1. Placement of Barricades 


1. It should be held from spreading 
by the use of “toe” board or “bins” on 
those streets where the spreading would 
unduly interfere with traffic movement. 

2. At street intersections it should 
be hauled away when it will not be used. 
This will provide the least interference 
with intersection traffic. 

3. When the excavation is in the 
outer lane, confine the excavation and 
spoil within the outer lane by use of bin 
construction or toe boards to prevent 
spoil from spreading into and blocking 
another traffic lane. Place rail guard 
on the traffic side of the trench. (See 
Fig. 2.) 

4. When the excavation is in the curb 
lane, place the spoil on the curb side, 
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Outer Lane Curb Lane 
Fic. 2. Placing Spoil Banks 


after first covering the gutter for a free 
flow of drainage. Boxing of the spoil 
on the sidewalk side is essential. Place 
a rail guard on the traffic side of the 
trench. (See Fig. 2.) 


Work Equipment 


The inconsiderate placing of pumps, 
mixers, digging machines, tool boxes, 
necessary trucks and other equipment 


frequently blocks, unnecessarily, a 
traffic lane. Care should be exercised 
as to: 


1. Its use at street intersections; 
thoughtful consideration is necessary 
if traffic interference is to be at a mini- 
mum. 

2. The need for the equipment ; fre- 
quently it may be placed in the lane of 
traffic already blocked by the excavation 
or open manhole. It should be kept out 
of open traffic lanes. (See Fig. 3.) 
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Fic. 3. Parking Work Truck 
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Time Work Performed 


Traffic interference is greatest on 
busy streets in the periods 7 :00 A.M. to 
9:30 a.m. and 4:00 p.m. to 6:00 P.M., 
and all work operations should be con- 
sidered with this fact in mind. Every 
reasonable effort should be made to 
program the work to be done in such a 
manner that traffic interference is at a 
minimum during these periods, con- 
sistent, of course, with the nature of 
the required work. 


Temporary and Permanent 
Resurfacing 


Trenches left with tamped dirt as a 
surfacing material are not satisfactory 
for motor vehicle travel. The use of 
premix or “black top,” as it is known in 
the field, is of considerable value as a 
temporary resurfacing material. The 
surface remains relatively firm and 
when replaced in a reasonable period 
of time with permanent street paving 
offers a satisfactory temporary street 
excavation repair. Its use is increasing, 
where traffic is involved, as the result 
of experiences with it. Its use is re- 
quired by ordinance in Los Angeles and 
many other cities. Proper follow-up 
to see that the temporary surfacing is 
replaced with permanent paving is very 
important. 


Steel Plates 


The proper and reasonable use of 
steel plates will materially reduce traffic 
interference. Consideration should be 
given to their use: 


1. At street intersections to reduce 
traffic interference by an open trench, 
when no work is in progress. 

2. Across an open trench in drive- 
ways and on walks, where required to 
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provide safe passage for vehicles or pe- 
destrians, when work is being per- 
formed. 

3. When no work is being done at 
noon, nights, Saturdays or Sundays. 

The edges of the plates should be held 
by premix firmly tamped, as a hazard is 
often created when the approach is 
made of dirt. Plates should have angle 
cleats on the bottom to prevent any 
possible displacement. 


Motor Vehicles 


Company work vehicles, when not 
necessary at the point of work, espe- 
cially on heavy traffic flow streets, 
should be placed on side streets or 
in some location where they will not 
interfere with traffic flow. Employee- 
owned vehicles should not be parked on 
busy streets near the point of work 
merely for convenience of easy access. 
In most cases, it results in traffic inter- 
ference, and some other parking loca- 
tion should be found. 


Parking 


A universal belief exists that drivers 
of city vehicles, utility vehicles, etc., 
may park such vehicles wherever they 
think necessary, with little or no regard 
to parking regulations. The traffic reg- 
ulations under The Los Angeles Mu- 
nicipal Code exempt only police and 
fire vehicles, and such public utility ve- 
hicles as are “qualified as an authorized 
emergency vehicle.’ The ordinance 
also exempts city or public utility ve- 
hicles when parked or standing in re- 
stricted zones only when necessarily in 
use for construction or repair work. 

Only a small percentage of vehicles 
belonging to the city, utilities or con- 
tractors are exemptible by the ordi- 
nance in day-to-day operations. 
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Working Between Safety Zones and 
Curbs 


From time to time certain work op- 
erations are necessary between an es- 
tablished safety zone and the curb. The 
width of the space is relatively small, 
and on busy streets the blocking of this 
area, together with the safety zone, ma- 
terially interferes with traffic. Careful 
consideration should be given and plans 
should be made to block this area for 
the shortest possible period. 


Multiple Street Operations 


An excavation or work in an open 
manhole by one utility or city depart- 
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Wrong Right 


Fic. 4. Repairs at Railway Crossing 


ment will interfere with vehicle traffic. 
There have been many occasions, how- 
ever, when work operations by two or 
more of these groups were going on at 
the same time on opposite sides of a 
street in a single block, resulting in seri- 
ous and often unnecessary traffic inter- 
ference. Where such a condition will 
exist if an additional crew starts op- 
eration, the work should not be started 
until the situation has been given con- 
sideration by proper representatives of 
the groups involved and the police. 


Railway Crossings 
Necessary repair work at railway 
crossings in busy intersections may 
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seriously interfere with motor vehicle 
traffic, unless steps are taken to reduce 
the interference to a minimum. 

The use of old ties over which oiled 
gravel has been spread may often speed 
up traffic around and over the excava- 
tions made. (See Fig. 4.) 


Traffic Lanes 


The creation of traffic lanes has 
proved an aid to traffic movement, and 
to some extent has reduced traffic haz- 
ards. In view of this, consideration 
should be given to the following : 


1. Never force traffic to the left of the 
centerline of the street except when no 
other means of movement is reasonably 
available. If forcing traffic over the 
center line is necessary, police permis- 
sion to do so is mandatory. Coopera- 
tion of the Police Dept., Parking and 
Intersection Control Div., and the 
Street Traffic Engineer should be so- 
licited. Careful guiding of the traffic 
around the obstruction by means of 
rubber cones, directional barriers, etc., 
is necessary in any case. 

2. Keep adjacent lanes open when 
one lane is automatically blocked by an 
excavation or open manhole. 

3. Lawful parking restricted 
zones: a vehicle parked at a curb on a 
busy street blocks one lane that could 
be available for traffic movement. 

4. Where other public utility opera- 
tions, such as street cars, are or may be 
affected, they should be notified. 


It seems evident, from the informa- 
tion and facts that have been developed, 
that very material improvements can 
readily be made in reducing surface traf- 
fic interference by thoughtful considera- 
tion on the part of those in charge of 
work being done on the streets. When 
such consideration is given, it should 
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not be difficult to obtain a better bal- 
ance between the necessary work in 
the street and interference with traffic 
movement. 

The traffic police have the responsi- 
bility for the safe movement of traffic 
at the reasonable legal speeds. Their 


Sec. 8101—-Permits for Variations 
From These Orders 


When the Division finds that, under 
such conditions as shall be specified, a 
variation from the terms of a Safety 
Order will not impair the safety of 
employees which would otherwise be 
secured by compliance with the terms 
of the said Order, the Division, upon 
written application, after investigation 
and such hearing as the Division may 
direct, may make and enter its Order 
permitting such variation from the 
terms of the said Safety Order in a 
place of employment, upon such condi- 
tions as it may specify and upon the 
provision and use of such safety meas- 
ures and appliances as shall, in the 
judgment of the said Division, secure 
the safety of employees. A record of 
such Order shall be conspicuously 
posted at the place of employment and 
shall be open to the public. 

Noncompliance with the conditions 
specified in an Order permitting a var- 
iation shall automatically suspend such 
order as long as the noncompliance 
exists. 

Upon receipt of a complaint that a 
variation imperils the safety of em- 


* Reprinted from “Trench Construction 
Safety Orders,” California Div. of Industrial 
Safety (1945). 
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job is often made more difficult by fail- 
ure to give consideration to the motor 
vehicle traffic interfered with by the 
utility operations. The fact that traffic 
delays and hazards are reduced by care- 
ful planning of operations makes the 
effort well worth while. 


ployees which would otherwise be se- 
cured by compliance with the terms of 
its Safety Orders, the Division, after 
notice to the complainant and to em- 
ployer and after hearing, may continue 
in force, suspend, revoke or modify its 
order permitting the variation or may 
continue in force, suspend, revoke or 
modify the conditions specified in such 
Order. 

Where death or serious injury at the 
place of employment appears to be at- 
tributable to a variation from the terms 
of the Safety Order, the Division may 
forthwith set aside any variation pre- 
viously granted. Notice of such action 
shall be conspicuously posted at the 
place of employment and shall be open 
to the public. 

No declaration, act or omission of 
the Division or of its representatives, 
other than a written Order authorizing 
a variation as permitted under this 
Order, shall be deemed to exempt, 
either wholly or in part, expressly or 
impliedly, any employer or place of 
employment from full compliance with 
the terms of any Safety Order. 


Sec. 8102—Definitions 


(a) Trench means any excavation, 
other than railroad or highway cuts, 
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in which the greatest depth is equal to 
or greater than the width. 

(b) Sheeting means all planking or 
metal, or both, used to support the 
sides of trenches. 

(c) Sheet-piling means all planking 
or metal, or both, used to exclude run- 
ning material. 

Note.—It may be tongue and grooved, 
splined planking, ship-lapped planking or 
standard metal sheet-piling. 

(d) Shoring and bracing means the 
supporting elements of sheeting and 
sheet-piling. 

(e) Stringers are the horizontal, 
longitudinal components of shoring and 
bracing. 


Sec. 8105—Materials for Sheeting 


All materials used for sheeting and 
sheet-piling shall be in good condition, 
and all timbers used shall be sound, 
straight, free from cracks, shakes and 
large or loose knots and of the re- 
quired dimensions throughout. 


Sec. 8110—Use of Sheet-piling 


(a) Where running material is en- 
countered, the sides of all trenches 4 
ft. or more in depth shall be secured 
by the use of sheet-piling and suitable 
braces, as defined in these orders. 

(b) Where trench is between 4 ft. 
and 7 ft. in depth, wooden sheet-piling 
shall be not less than 2 in. in thick- 
ness. Where trench is over 7 ft. in 
depth, wooden sheet-piling shall be not 
less than 3 in. in thickness. 


Sec. 8111—Shoring and Bracing 


(a) The sides of all trenches in 
hard, compact material * which are 5 
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ft. or more in depth and over 8 ft. in 
length shall be securely held by shoring 
and bracing. If the unit tunnel method 
is used, the length of earth left in place 
between the separate unit trenches shall 
be not less than one-half the depth of 
the trench. 

Whenever the unit tunnel method is 
used in soils such as sand, loose gravel 
or any material which is liable to move 
or cave, the trenches and tunnels shall 
be adequately shored and braced or 
otherwise retained as may be necessary 
to prevent them from caving. 

(b) All trenches of over 8 ft. in 
length and 5 ft. or more in depth in 
hard, compact material * shall be 
braced at intervals not exceeding 8 ft. 
with 2-in. by 6-in, planks, or heavier 
material, placed vertically in the trench 
opposite each other against the walls. 
These braces shall, if possible, extend 
to the bottom of the trench; otherwise 
as low as possible to clear the top of 
pipe, sewer, conduit or other material 
to be placed in the bottom of the trench. 

(c) The braces in trenches shall be 
supported by screw jacks or by timbers 
placed normal to both braces, cleated 
and rigidly screwed or wedged. The 
timbers shall be not less than those 
given in the following table: 


Width of Trench Size of Timbers 


4 X 6 in. 


(d) The number of horizontal strut 
braces, either screw jacks or timbers, 
required for each pair of vertical braces 
shall be determined by the number of 
zones of 4 ft. each into which the depth 


* The Industrial Accident Commission in- 
terprets hard, compact material to mean all 
soils in trenches other than running, satu- 
rated, filled or unstable. Section 8110 (a) 


requires the use of sheet-piling in running 
material. Section 8112 requires the sheeting 
and bracing of the sides in all trenches in 
saturated, filled or unstable soils or materials. 
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of trench may be divided. One hori- 
zontal brace shall be required for each 
of these zones. Trenches, the depth of 
which cannot be divided equally into 
these standard zones, shall have an 
extra horizontal brace supplied for the 
short remaining zone if such zone is 
greater in length than one-half the 4- 
ft. unit. In no case, however, shall 
horizontal braces be spaced greater 
than 5 ft. center to center. 

(e) The bracing and shoring of 
trenches must be carried along with 
the excavation and must in no case be 
omitted except that where a mechanical 
digger is used the shoring shall be 
placed to within 10 ft. of the lower end 
of the boom. 

(f) Stringers shall be not less in 
strength than 2-in. by 6-in. clear timber. 


Sec. 8112—Sheeting and Bracing in 
Saturated Ground 


Trenches in saturated, filled or un- 
stable material (not running material) 


The California Industrial Accident 
Commission has the power, jurisdiction 
and supervision over every employment 
and place of employment in this state, 
which is necessary adequately to en- 
force and administer all laws and law- 
ful orders requiring such employment 
and place of employment to be safe, and 
requiring the protection of the life and 
safety of every employee in such em- 
ployment or place of employment. 

By reason of these powers, and in or- 
der that the water department safety 


* Reprinted from “Your Job,’ Water 
Dept., Long Beach, Calif. (1946). 
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shall be sheeted to an extent adequate 
to hold the material in place. The sup- 
porting elements of this sheeting shall 
be in accordance with the require- 
ments for shoring and bracing as given 
in these orders. 


Sec. 8113—Placing of Excavated Ma- 
terial 


Excavated material shall not be 
placed nearer than 1 ft. to the edge 
of the trench. 


Sec. 8114—Ladders in Trenches 


All trenches 5 ft. or more in depth 
shall be supplied with at least one 
ladder for each 200 ft. in length or 
fraction thereof, which ladder shall ex- 
tend from the bottom of the trench to 
at least 2 ft. above the top. Ladders 
shall be constructed with two sides of 
at least 1$-in. by 3-in. timber or its 
equivalent in strength, and the rungs 
shall be placed 1 ft. on centers and 
securely fastened to the sides. 


activities shall conform to the pre- 
scribed standards, the Safety Orders of 
the State of California Industrial Acci- 
dent Commission [see p. 666] are 
therefore the safety policy of the Long 
Beach Water Dept. 

The following are a few general and 
specific rules that will help supervisors 
and employees alike in preventing ac- 
cidents. 

Responsibility of Foreman and 

Supervisor 


The foreman is the operating execu- 
tive of management. His responsibility 
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is second to none. One of his prime re- 
sponsibilities is safety. The foreman is 
responsible for the carrying out of the 
water department safety policy. 

The foreman is responsible for the 
enforcement of safety rules and the in- 
struction of all employees under his 
charge in safe practices. The foreman 
is responsible for the prompt and cor- 
rect reporting of accidents. The fore- 
man is responsible for the condition of 
and inspection of all tools, equipment, 
material and safety and health appli- 
ances. 


Accident Prevention 


Experience has proved that the ob- 
servance of safety rules has prevented 
many industrial accidents. No set of 
rules however elaborate can be written 
that can take the place of attention to 
the job and the use of everyday common 
sense in the prevention of accidents. 
These rules are given without comment, 
to point out a large number of pitfalls 
that the average workman will find in 
his daily work. 

The employee who disregards them is 
a menace to himself as well as to his 
fellow workers. Frequent reading of 
these rules will make you aware of the 
everyday hazards and respect for them 


1. Obey the instructions of your 
foreman. If you do not understand the 
work laid out for you, ask for instruc- 
tions, which will be given immediately. 

2. Immediately report all injuries, no 


matter how small, to your supervisor. 


* Reprinted from “Your Job,” Water 


Dept., Long Beach, Calif. (1946). 
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may contribute to a much longer and 
certainly a much happier life. 

Your cooperation is vitally neces- 
sary in this safety program. Thought- 
lessness and inattention on your part 
will offset the good work of all 
others. 

The California Industrial Accident 
Commission is interested in whether or 
not you follow the safety rules. The 
important matter of workmen’s com- 
pensation enters the picture if you are 
injured. The state labor code says: 

“Where the injury is caused by the 
serious and willful misconduct of the 
injured employee, the compensation 
otherwise recoverable therefor shall be 
reduced one half.” 

Forgetting the rules can cost you 
money because in past cases the term 
“willful misconduct” has been held to 
mean failure to observe reasonably en- 
forced safety rules or neglect in using 
safety devices. There is no such thing 
as an unavoidable accident. 

You are responsible to your neighbor 
for his safety as well as your own. 
Therefore. it is important that at all 
times you obey the safety laws of the 
state of California, the safety rules of 
nature and the safety rules of the water 
department. 


Failure to do so may result in a denial 
of compensation pay. 

3. Warning signs must be obeyed. 

4. If there is any doubt whatsoever 
as to safe procedure, ask your super- 
visor. 

5. Horseplay and practical joking 
are dangerous and will not be tolerated. 
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6. Every ladder used must be prop- 
erly and securely placed and free of 
defects. 

7. Projecting nails are dangerous 
and should be removed. 

8. Electrical repairs and adjustments 
and changes in any electrical equip- 
ment shall be made by the electrician. 

9. Report to your supervisor any un- 
safe condition whenever noted. He is 
responsible for correcting it or having 
it corrected. 

10. Tools and materials must not be 
left in elevated positions where there is 
a likelihood of their falling or being 
knocked off. 

11. Do not use barrel heads, crates 
or boxes for working platforms. 

12. Do not wear finger rings, jew- 
elry, loose clothing or neckties when 
working around moving machinery. 

13. No person shall be permitted to 
distract an employee who is operating 
machinery or equipment. 

14. Persons spilling oil or grease on 
the floor must wipe it up immediately. 

15. Lift with your legs, not your 
back. Get assistance when the load is 
too heavy for one man. 

16. Approved goggles or face shields 
shall be worn on any job where there 
is danger of flying particles, and with- 
out exception in the following opera- 
tions: grinding, chipping or scaling ; 
handling molten metals, acids or chem- 
icals ; riveting or machining rough cuts ; 
cleaning with compressed air ; and when 
dust or flying particles are present. 

17. Gloves shall not be worn around 
machines that are moving but should 
be worn when necessary to protect the 
hands against sharp objects and at all 
times when welding or burning. Ap- 
proved rubber gloves shall be worn 
when handling acids and chemicals. 
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18. Employees working at tasks 
where there is material of considerable 
weight to be handled should wear ap- 
proved safety shoes. Shoes with per- 
forated uppers, moccasins, sandals or 
“sneakers” shall not be worn at any 
time. 

19. An approved respirator shall be 
worn when spray painting or when ex- 
posed to vapors, fumes or dust. 

20. No rule can be written to cover 
the piling of all types of material. Com- 
mon sense is the best guide. Material 
shall be placed with first regard to 
safety. Small parts and scrap shall be 
placed in suitable containers. Waste 
material shall be promptly removed. 

21. When handling tools and equip- 
ment, always inspect them before start- 
ing work. Turn in defective tools for 
good ones and promptly report any de- 
fective equipment or machinery. 

22. Do not attempt to climb in and 
out of excavations on the braces or 
timbers. Use ladders. 

23. Safety hats shall be worn by all 
employees working under conditions 
where there is danger of falling tools, 
material or objects. 

24. Intoxication, signs of it, or pos- 
session of liquor will not be tolerated. 

25. Do not look at the direct light of 
an are weld. 

26. Never attempt to operate ma- 
chines that you know nothing about. 

27. Good housekeeping is an im- 
portant part of your job. Keep all 
machinery and passageways clear of 
loose material. Keep walks clear of 


tripping or stumbling hazards. 

28. All tools, equipment, guards and 
safety appliances are to be inspected 
by a foreman at least once each month. 
Improper equipment is to be removed 
from use and a report made to the divi- 
sion head. 


. 
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29. Employees shall not ride on run- 

ning boards or fenders or cab of trucks. 
30. Employees shall not ride on loads 

of pipe, dollies or material on trucks. 

31. Employees shall not get off, or 
on, moving vehicles. 

32. Whenever you are not sure 
about the method of doing a job safely 
and correctly, see your foreman. Ask 
how to do a job and avoid injury. 

33. Report to your foreman at once 
any unsafe practices or accident haz- 
ards which you may see or which are 
called to your attention. 

34. The leaving of file drawers and 
desk drawers open is a dangerous prac- 
tice and will not be tolerated. 

35. Use the proper tools and equip- 
ment. Do not substitute your hands 
for the proper wrenches, vises or 
clamps. 

36. Use the guards provided. Re- 
move guards only when the foreman 
authorizes it. Make sure all guards are 
in place before the machinery or equip- 
ment is set in motion. 

37. Specific safety rules regarding 


cranes: 


General 

1. Every employee whose duties re- 
quire him to operate a motor vehicle 
must thoroughly familiarize himself 
with the provisions of the California 
Vehicle Code and city and county traffic 
ordinances and must obey these pro- 
visions. 

2. Every driver must have, and keep 
in his immediate possession, a driver’s 


*Reprinted from “Your Job,” 
Dept., Long Beach, Calif. (1946). 
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a. Crane operators must have a clear 
view and must not move a load with- 
out receiving a proper signal from an 
authorized person. 

b. Avoid overloading cranes and 
chain or cable slings and never ride a 
load or hook. 

c. Never take hold of a rope or cable 
near the block or sheaves, as the fingers 
can be drawn into the block very 
quickly. 

d. Always allow 6 ft. or more clear- 
ance between a crane and wires, guy 
wires or other structures. 

e. Operators must not carry or move 
loads over the heads of workmen or 
others. 

f. Employees must not pass under a 
crane load. 

g. Operating signals for cranes shall 
follow an approved standard ; they shall 
be manual, never verbal. The crane op- 
erator shall recognize signals from only 
one man who is supervising the lift. 

h. The only exception to this rule is 
that an emergency stop signal given by 
any person shall be instantly obeyed. 


license. Employees classified as truck 
drivers must have a chauffeur’s license. 
When the license expires, a renewal 
must be applied for at once. 

3. Department and division heads, 
designating personnel as drivers and 
operators, will be responsible for the 
safe, efficient and economical operation 
of all equipment under their direction 
and must see that drivers and operators 
are instructed in and comply with these 
rules. In no case will a person in au- 
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thority direct a driver or operator to 
continue the use of any piece of equip- 
ment which is damaged, when such use 
might be unsafe. 

4. Drivers and operators of depart- 
ment equipment are responsible to their 
department or division head for the 
completion of any assignment. The 
equipment which is in their charge must 
be maintained in the best possible con- 
dition. In order to accomplish this, 
the shop foreman will notify super- 
visors, foremen and drivers of the day 
and hour that each car or truck is to 
be worked on and will arrange substi- 
tute equipment as may be required. 

a. A daily shop inspection schedule 
has been set up and, so far as is pos- 
sible, will be maintained. The cooper- 
ation of all drivers is requested in main- 
taining this schedule and in reporting 
repairs that are needed on equipment, 
or trouble as it may occur from day to 
day. 

b. All cars in the Public Utilities 
Building will come in every 1,000 miles 
for inspection and servicing. They 
will be in the garage 24 hours. 

5. Drivers and operators of depart- 
ment equipment shall have due regard 
for the safety of persons and prop- 
erty: 

a. Observe all traffic rules and ordi- 
nances. 

b. Assume no special privileges be- 
cause they drive department vehicles ; 
and operate only on official business. 

c. No operator of department ve- 
hicles shall use or have in his possession 
any alcoholic beverage while on duty. 


Operation of Department Vehicles 


Courtesy. Courteous habits will 
make the rest of these rules easy to fol- 
low. Practice courtesy in your per- 
sonal contacts, with other drivers on 
the road and with the public. 


SAFETY MEASURES 
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Speed limits. Section 510 of the 
California Vehicle Code reads: “No 
person shall drive a vehicle upon a high- 
way at a speed greater than is reason- 
able or prudent having due regard for 
the traffic on, and the surface of, the 
highway, and in no event at a speed 
which endangers the safety of persons 
or property.” 

Constant speed. Operators shall 
drive their vehicles in such a manner 
that constant speed will be maintained 
as closely as possible, avoiding quick ac- 
celerations and decelerations. 

Hand or mechanical signals. Any 
signal of intention to turn shall be given 
continuously during the last 50 ft. 
traveled by the vehicle before turning. 

1. Method of giving signals (hand 
or mechanical): left turn—hand and 
arm extended straight out; right turn 
—hand and arm extended upward; 
Stop or slowing—hand and arm ex- 
tended downward. 

Hand signals shall be clear and vis- 
ible to approaching traffic. 

2. No driver shall change from one 
traffic lane to another until it is safe 
to do so. Remember, the driver on 
your right rear cannot see your hand 
signal. 

Parking. Vehicles must be parked 
in accordance with city ordinances or 
state laws, and precautions shall be 
taken to prevent theft. 

1. No department vehicle shall be 
left unattended with its motor running. 

2. When, due to work requirements, 
breakdown or accident, it becomes nec- 
essary to park in a roadway, sufficient 
precautions shall be taken to warn on- 
coming traffic of the existing hazard, 
and at a distance sufficient to prevent an 
accident. 

3. If a roadway is blocked at night 
by department vehicles, the driver shall 
place warning lights at a safe distance 
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from the work, accident or breakdown 
to prevent an accident. 

4. In no case must this first warning 
signal be less than 100 ft. from the 
hazard. 

5. When parking or deparking, the 
operator must make certain that he can 
do so in safety. 

6. Deparking shall be done only 
when oncoming traffic permits and with 
appropriate hand or mechanical signals. 

7. If, when deparking, clear vision 
is obstructed the driver shall not move 
his equipment unless an assistant on 
the ground signals that it is safe to do 
so. 

Backing equipment. Whenever it 
is necessary to back any motorized 
equipment, the duty of the operator 
shall be as follows: 

1. If operating with a helper, or 
where men are available, it is the oper- 
ator’s sole responsibility to secure a 
guard at the rear of such equipment, 
who shall keep the area of operation 
clear and give proper warning to the 
operator. 

2. If no men or other means to se- 
cure a guard are available, it shall be 
the operator’s sole responsibility to 
exercise every reasonable precaution 
and care in keeping the area of opera- 
tion clear of obstruction and interfer- 
ence. 


Care of Department Vehicles 


General. The shops are responsible 
for repairs to vehicles; the operator is 
in turn responsible to the shops for 
the care of vehicles while in his posses- 
sion. 

Inspection. Each morning before 
starting, and at least once during the 
day, operators of department vehicles 
shall thoroughly inspect their equip- 
ment for: [1] fuel level; [2] tire con- 
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dition and inflation; [3] battery, igni- 
tion, horn and windshield wiper; [4] 
head and tail lights, also stoplights ; and 
[5] broken or defective windshield, and 
rear-vision mirror. 

Operation. All operators shall op- 
erate department vehicles as though 
they were a personal investment. 

1. Brakes. Report needed repairs 
immediately. 

a. Slow vehicle before applying 
brakes. 

b. Do not apply brakes suddenly on 
wet surfaces. 

c. Allow the motor to hold the ve- 
hicle back by using lower speeds. 

d. On steep hills shift into the re- 
quired speed before starting down and 
use the same speed to go down that is 
required to go up. 

e. Intermittent application of brakes 
wears the lining and drum. Applica- 
tion should be gradual and with only 
sufficient force to accomplish the de- 
sired result. 

2. Loading. 
evenly. 

a. Do not overload equipment. 
Check with the shop for maximum 
loading. 

b. Secure the load to prevent shifting 
in transit. 

c. Projections over the side are not 
permitted, except when hauling heavy 
equipment and after inspection by the 
foreman. 

d. Projections over the tailboard 
shall be properly flagged with a 16-in.- 
square red cloth or two red lights if at 
night, the latter to be visible for 500 ft. 
under normal atmospheric conditions. 

e. No projecting material shall be 
hauled on dump trucks. 

f. Limit of height is 14 ft. 6 in. 

g. No high loads shall be permitted 
closer than 6 ft. to high-voltage wires. 


Distribute the load 
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3. Cleanliness. 
running gear clean. 

a. Allow no debris, mud or sand to 
collect in the cab. 

b. Have the vehicle greased at regu- 
lar intervals, the maximum interval be- 
ing 1,000 miles. 

Reporting. Each operator shall 
carry with him a bad-order report, and 
upon the discovery of any defect, shall 
fill out the report and leave it with the 
shop foreman. If roadside emergency 
repairs are necessary, call the service 
yard, describe the trouble, give the 
equipment number and correct location ; 
then remain with the equipment until 
assistance arrives. 


Keep the cab and 


Accident Prevention 


Throughout the foregoing, nearly 
every rule has been founded on safe op- 
eration. There are a few specific rules, 
however, that will assist the driver in 
preventing accidents both in traffic and 
on the job. 

Operators shall drive in such a man- 
ner that they are prepared at all times 
for any eventuality. 

1. Select the route best suited for 
the job and one that will not pass 
through congested locations. 
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2. Permit no one, either on the street 
or in the vehicle, to distract you while 
driving. 

3. Assume a position behind the 
wheel that permits freedom of action 
and clearness of vision and prevents 
fatigue. 

4. Watch traffic from all angles. 

5. Let the other driver have the right 
of way even if it isn’t his. 

6. When it is necessary to enter a 
highway or boulevard from a driveway 
or side street, remember that approach- 
ing vehicles have the right of way and 
may be traveling many feet while your 
vehicle travels 20 ft. 

7. When entering an alley or drive- 
way from the street, the burden of safety 
is on the driver making such an entry. 

8. Intersections: Remember, you 
have no right of way when driving de- 
partment equipment. Remember, a 
collision occurring at an intersection 
usually is the fault of both drivers in- 
volved. 

9, Keep enough distance between 
your vehicle and the one in front to 
give an ample safety factor: two car 
lengths at 20 mph. and four car lengths 
at 40 mph. 
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So only 1,967 registered, so must we eat our earlier words (see 
June P&R, p. 1) merely because 34 more of those present didn’t get 
around to the registration line? No, we’re sticking by our May muse and 
congratulating ourself on the unbloodiness of our projected neck. What 
with a new registration record established, some 263 above last year’s 
1,704, and with new evidences of Association vitality sticking out all 
over, as its membership hit a total of 7,547, we can well reiterate our esti- 
mate of “unparalleled success” and look forward to a new year of growth 
and accomplishment.* 

And if all that sounds a bit on the defensive, it needn’t, for the 
Chicago Conference more than lived up to expectations. Beginning with 
a Sunday run on the registration line and on the 134 booths of manufac- 
turers’ exhibits, the program sped through a jam-packed week of interest, 
information and amusement. 

Regarded as the top technical treat by registrants was the Wednesday 
afternoon session at which A. P. Black reported on fluoridation policy ; K. F. 
Maxcy, on recent research on the transmission of poliomyelitis ; and A. D. 
Weston led a panel discussion on water supply quality. Not far behind in 
attendance, however, were a number of other sessions, led by the Monday 
afternoon and Wednesday morning general discussions of water works 
practice and ethics. 

Beginning with the Memorial Day President’s Reception and Dance, 
the new look social program made a big hit. The Tuesday night function, 
which combined entertainment and honors, evoked a new high in applause, 
for 1949 Honorary Members Thomas Amiss, Henry Berry and M’Kean 
Maffitt, for Diven Medalist Harry Faber, for Goodell Prizewinner Laurie 
Leedom, for 22 new Fuller Awardees and for the sonorous men’s chorus 
which serenaded the host of A.W.W.A.'ers gathered to do honor to their 
leading lights. As for the Hayseed Hullabaloo, to say “a wonderful time 
was had by all” would be to do injustice to the most successful mixer at 


*For a full dose of “Conference Statistics,” see p. 22. 
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(Continued from page 1) 
which members ever let down their hair. So when almost 800 were on 
hand for the Annual Dinner and Dance, it was a fitting climax to a full 
week of entertainment and endeavor. Eating sumptuously, enjoying the 
between-course songs of Joe Wafer and John Gill, artfully accompanied by 
Grace Stuart’s pianoing, the assemblage built up to an ovation for swan- 
songster Linn Enslow and inauguree A. P. Black. And during the pro- 
gram which followed dessert and preceded the dancing, it was M. B. Cun- 
ningham of the Southwest Section, Laurence Daniel of the Cuban Sec- 
tion and H. C. Medbery of the California Section who shared the honors, 
laying claim, respectively, to the Hill Cup, the Henshaw Cup and the Old 
Oaken Bucket. 

These, of course, were only the highlights of the Big Week in the 
A.W.W.A. year. Behind the scenes, committees spent many hours of 
work and discussion, the Board of Directors labored through its midyear 
deliberations, host Illinois Section members were ever busy keeping the 
program at peak operation, and exhibitors’ booths were in a constant hum 
of activity. And as it grows, A.W.W.A.’s annual conference grows ever 
more important to its members, more and more defying adequate descrip- 
tion. Asa matter of fact, you'd better be there next year to make the 70th 
Annual Conference an even greater success. 


And anent Chicago, one of A. P. 
Black’s first presidential actions, in his in- 
augural address, was to bring greeting to his 
audience from a fellow Floridian, Emiel A. 
Croll, senior Association member, who 
joined A.W.W.A. in September 1893. Hav- 
ing basked in the Florida sun at Orlando 
since his retirement in 1926, Mr. Croll sub- 
. mits the adjoining snapshot in evidence that 
‘@ Dr. Black knows whereof he exuberates. 


(Continued on page 4) 


If you want... O two corrosion problems are exactly 
Cathodic PROTECTION alike —that’s one reason stereotyped 
not just... ‘solutions won’t work. Cathodie protection, 


Cathodic Protection Equipment .,,operly engineered and applied,is eco- 
a RUST-PROOFING nomical, effective and practical. E.R.P. 
: offers preliminary engineering, design, 

equipment and installation services for an individual solution to each particular 
problem. For data on cathodic protection of structures from pipe lines to ele- 
vated tanks, call on E.R.P. without obligation. 


ELECTRO RUST-PROOFING CORP., (N. J.) 
BELLEVILLE 9, NEW JERSEY 
REPRESENTED IN PRINCIPAL CITIES 
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1879—-ROSS-1879 
Automatic Values 


Controls 
elevation of 
water 
in 
tanks, basins 
and 
ALTITUDE VALVE reservoirs 
1. Single Acting 
2. Double Acting 


Maintains 
safe operating 
pressures 
for 
conduits, 
distribution 
and pump 


discharge 


SURGE-RELIEF VALVE 


Maintains 
desired 
discharge 
pressure 
regardless 
of change 
in 
rate of flow 


REDUCING VALVE 


Regulates pressure in gravity 
and pump systems; between reser- 
voirs and zones of different pres- 
sures, etc. 


A self contained 
unit with 
three or more 
automatic 
controls 


COMBINATION VALVE 


Combination automatic control 
both directions through the valve. 


Maintains 
levels in tank, 
reservoir 
or basin 


1. As direct 
acting 

2. Pilot oper- 
: ated and with 
ma float traveling 
between two 
stops, for upper 
and lower limit 
of water eleva- 
tion. 


FLOAT VALVE 
Packing Replacements for all Ross Valves Through Top of Valve 


Electric remote 
control— 
solenoid or 
motor 
can be 
furnished 


REMOTE CONTROL VALVE 


Adapted for use as primary or 
secondary control on any of the 
hydraulically controlled or operated 
valves. 


ROSS VALVE MFG. CO., INC., P. 0. BOX 593, TROY, N. Y. 


2 
43 
| 


4 PERCOLATION AND RUNOFF Vol. 41, No.7 


(Continued from page 2) 


Howard T. Critchlow, until recently chief engineer for the Divi- 
sion of Water Policy and Supply of New Jersey’s State Department of 
Conservation, has been appointed its director by Gov. Alfred E. Driscoll. 
The department itself has been reorganized as the Department of Conser- 
vation and Economic Development. Critchlow, who has been active in 
state water supply matters since 1917, will retain direct supervision over the 
engineering activities of his division. 


Harry N. Lendall, professor of municipal and sanitary engineer- 
ing and chairman of the department of civil engineering at Rutgers Univ., 
New Brunswick, N.J., has retired from both posts. He has been on the 
school’s faculty for 37 years. 


Water words are making a bigger and bigger splash in the nation’s 
press these days and we're lapping them up with an unquenchable thirst 
for approbation. It wasn’t until last May, however, that the industry gained 
major league status in the public relations game, and then it was the in- 
spired play of the Saginaw, Mich., team which carried the water supply 
story to the very fount of publicity. 

Quite understandably proud of its new water system, the Saginaw 
citizenry felt that more than a merely local celebration, such as its three- 
day “Water Festival,” was called for on so auspicious an occasion. Thus, 
they sent a hundred gallons of their new brew to titillate Congressional 
palates, and Michigan’s Representative Fred Crawford—a Saginaw son, 
himself—arranged to have it served in the House and Senate restaurants on 
May 13. But even earlier than that, on May 7, the columns of the Detroit 
Free Press featured a picture of four Michigan congressmen quaffing the 
immodestly labeled ‘““World’s Best Water,’ gungadined to Washington by 
a group of bottle-toting Saginaw students. With a “water queen” to pour 
out the first drink, a full-blown festival at home (for a description of which 
see the spread in Life magazine, issue of June 13, 1949) and some convince- 
ing lip-smacking by the nation’s legislators, there is little question but that 
the Saginaw supply got the fu// treatment. 

Stuntish though it may seem, this is unquestionably the type of publicity 
that can best make a first impression in the layman’s take-it-for-granted- 
ness. That a water supply is more than water, that a water supply doesn’t 
just happen, that a good water supply is deserving of public appreciation 
seem simple enough concepts, but the fact is that even they remain generally 
unrealized. And beyond that, the confusion is still greater. Consider, for 
instance, this sentence from an editorial on “Ohio Water Supply” in the 
May 6 issue of the Cleveland Plain Dealer: “To those who live beside the 
lake or one of the larger rivers, the supply of this most indispensable of na- 


(Continued on page 6) 
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Lonquiew Adds Third Clovated Tank 


The City of Longview, Tex., increased its total elevated water storage 
capacity to 1,350,000-gals. in 1948 by adding the 1,000,000-gal. Horton 
radial-cone bottom elevated tank shown above to its water distribution 
system. The two Horton elevated tanks previously erected were a 
150,000-gal. tank installed in 1914 and a 200,000-gal. tank in 1930. Write 
our nearest office for additional information on elevated tanks. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE CLEVELAND 
SAN FRANCISCO HOUSTON ATLANTA HAVANA LOS ANGELES 
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tural resources presents only a mechanical problem.” And remember that 


Cincinnati is in Ohio. 
Here, then, is to better as well as bigger splashes! 


One of those better splashes, by the way, appeared recently in 
the pages of the New York lW/orld Telegram, where, under the title “How 
Dry I Am,” Frederick C. Othman devoted his column of May 2 to a good, 
if hair-raising, description of the perils and thirsts involved in operating his . 
private water works well system to supply his McLean, Va., home. In pol- 
ishing off his story with a good plug for the dependability of the public wa- 
ter supplies which serve his “lucky” urban readers, Othman thus has ren- 
dered us a highly readable hunk of good publicity. 


And speaking of appreciation, the shoe will be on the other foot 
next year in Newark, N.J., where the Revenue and Finance Director re- 
cently announced, in predicting a higher 1950 tax rate, that one factor caus- 
ing it will be the “abandonment of the recent policy of bolstering the budget 
by seizure of water department surpluses.” All things come . . 


(Continued on page 8) 


LUMETRON 


Photoelectric Colorimeter 
Mod. 450 for Nessler Tubes 


A new photoelectric instrument of high 
accuracy for the measurement of color 
and turbidity as well as for all ana- 
lytical colorimetric tests in the sani- 
tary examination of potable and puri- 
fied water. 


@ Turbidity tests in terms of APHA 
(ppm) scale. 

@ Color tests in terms of APHA (mg Pt) 
scale. 


@ Suited for determination of ammonia 
nitrogen, nitrate, nitrite, and for all 
other colorimetric tests according to 
APHA “Standard Methods.” 


Operates with all “low-form” Nessler 
tubes 32 mm O.D., 200 mm high. Re- 
quires no matched sets of tubes. 


LUMETRON Mod. 450 eliminates the uncertainties of visual matching methods. It 
requires no permanent color standards and furnishes reproducible results independent 
of individual judgment and of light conditions. 


Write for literature to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


3 
4 
a 
as 
Be: 
j 


July 1949 


Il BROADWAY — N.Y.C. 


WARREN PIPE CO. of MASS. 
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| 75 FEDERAL ST., Boston, Mass. 


JOURNAL A.W.W.A, 7 

ARREN 
pRO 

suPP 
Jo Cost Iron PIP® Specify 

piex! pipe e to gpecification 
special 

“FOUNDRY & PIPE CORP. 


8 PERCOLATION AND RUNOFF Vol. 41, No.7 
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David B. Lee, chief sanitary engineer of the Florida Board of 
Health, has been appointed advisor to the United States delegation to the 
World Health Organization. As the post obliged him to leave for Rome 
on May 30, he was obliged to forego his share of the panel discussion on 
“Water Supply Quality” held at the Chicago Conference two days later. 


A United Nations Scientific Conference on the Conservation and 
Utilization of Resources, authorized by the UN Economic and Social 
Council, will be held at Lake Success, New York, from August 17 to 
September 6. Invited to participate in the discussions, which will feature 
exchange of ideas, experiences and information, are organizations and ex- 
perts representative of the member nations and of interested groups. All 
invitations are being issued by the Secretary-General. Over 450 scientists 
and technical experts in fields which affect utilization and conservation of 
natural resources have agreed to prepare papers for the conference. 
Among the A.W.W.A. members who will discuss various aspects of water 
supply are Abel Wolman, Professor of Sanitary Engineering of Johns Hop- 

kins Univ., Baltimore (‘Utilization of Surface, Underground and Sea 

: Water’) ; Carl G. Paulsen, Chief Hydraulic Engineer, Water Resources 

Branch, U.S. Geological Survey (“Current Concepts in Appraisal of Wa- 

ter Resources”); and Ernest W. Steel, Consulting Engineer, Instituto 

: Nacional de Obras Sanitarias, Caracas, Venezuela (“Control and Utili- 

zation of Polluted Waters”). 


Arthur S. Tuttle, variously engineer, P\WA administrator, in- 
ventor and consultant, died May 19, 1949, at the age of 84 in Brooklyn Hos- 
pital, Brooklyn, N.Y. He had worked for the Brooklyn water works and 
later for New York City, after the consolidation of the five boroughs. In 
1921 he became the city’s chief engineer, and, after his retirement in 1928, 
he was retained as consultant. In 1933 he joined the P.W.A. as engineer, 
becoming state director for New York in 1935. Two years later he left to 
enter private practice as a consultant. Among the many accomplishments 
of his career were a study of the potential water resources of the Hawaiian 
Islands, the invention of a water meter for large mains, and the invention 
of an air release valve for distribution systems. 


Paul D. Frame, head of the Ulrich Chemical Co., Inc., since 1933, 
died on May 15, 1949, while on a fishing trip on the Canadian-Minnesota 
border. During World War II he had served as an officer attached to the 

Technical Training Group in Sioux Falls, S.D. 


Herbert C. Schmitt, assistant superintendent of filtration of the 
Milwaukee, Wis., Water Dept., died on May 24 at the age of 58. He had 
been with the department for more than 20 years. 

(Continued on page 10) 
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FNOUGH SAID 


1925 Charlotte, North Carolina 
Filtration Capacity—8,000,000 gallons 
per day 
Mechanical Equipment—Roberts Filter 


1938 Charlotte, North Carolina 
Filtration Capacity—tIncreased to 16,000,000 
gallons per day 
Mechanical Equipment—Roberts Filter 


1949 Charlotte, North Carolina 
Filtration Capacity—Increased Again to 
25,000,000 gallons per day 

Mechanical Equipment—-Roberts Filter 


This proof of continuing satisfaction is only 
one of many recorded by users of Mechanical 
Equipment by Roberts Filter—evidence cer- 
tainly of the basic fact that Roberts Filter 
equipment is never orphaned. 


MECHANICAL EQUIPMENT. 


Roserts Fiver Meo. Co. 
DARDY, PENNA. ? 


ROBERTS FILTER 
MANUFACTURING CO. 
638 COLUMBIA AVE., DARBY, PA. 


WATER FILTRATION PLANTS AND EQUIPMENT ¢ ZEOLITE SOFTENERS 
PRESSURE FILTERS « WHEELER FALSE FILTER BOTTOMS « SPECIAL WATER 
TREATMENT EQUIPMENT © SWIMMING POOL RECIRCULATING APPARATUS 
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“Hydrology,” the ninth volume of a series of reports on Physics 
of the Earth issued under the auspices of the Division of Physical Sciences 
of the National Research Council, has just been reprinted in a less expen- 
sive edition. The book, edited by Oscar E. Meinzer and originally pub- 
lished in 1942, covers all phases of the hydrologic cycle and contains much 
material on ground and surface waters, precipitation, snow and ice, run- 
off and droughts. Copies may be obtained from Dover Publications, Inc., 
1780 Broadway, New York 19, N.Y., for $4.95 if prepaid. 


Ferrous plugs, bushings and locknuts are the subject of a new 
American Standard (ASA B16.14-1949) in the preparation of which the 
A.W.W.A. has cooperated. Copies are available, at 40¢ each, from the 
American Society of Mechanical Engineers, 29 W. 39th St., New York 18, 
N.Y., which acted as publishing sponsor. 

Brass or bronze screwed fittings (250 Ib.) have likewise been stand- 
ardized in ASA B16.17-1949, which may be obtained from the same source 
at a cost of 35¢ each. Both documents were approved by the American 


Standards Assn. on April 6, 1949. 


(Continued on page 12) 


IN GENERAL SERVICE PUMPING 


Higher efficiency dependability... longer life. 
all mean ECONOMY suction pumps! 


1. Shaft sleeves are sealed to prevent leakage 
between sleeve and shaft. - 

2. Unusually effective water flinger. 

3. No threads in center of shaft to start fa- 
tigue failure. 

4. Wearing rings flanged; semi-labyrinth type. 

5. Ball bearings secured to shaft according to 
= practice, assuring maxi- 

6. Ball bearings are protected by cartridge en- 
closures so that complete rotor may be 
removed without exposing bearings to dirt 
or dampness. 

7. Effective cross lubrication. 


APPLICATIONS 
General water supply e Brine or hot water 
circulation e City water booster service « Hot 
well, condensate or makeup water service e 
White water or overflow service in paper mills. 


‘or your co) 
Catalog No. 


HAMILTON, OHIO 
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‘cutting-in valves and sleeves 
set installation records 


%* The National Board of Fire Underwriters recommend spacing valves 


every 500 to 800 feet on underground water distribution lines. Eddy cutting-in VALVE COMPANY 


valves and sleeves with their mechanical joints save time... make the job 

easy and simple to perform on existing pipe lines. No caulking experts and 

no lead-melting equipment are needed. »% After excavation and following 

removal of a section from the water main or hydrant stub, two men and a 

ratchet wrench can complete the job in twenty-one minutes—with all joints 

“bottle tight” under pressure. Work can be done in any kind of weather ...ina 
flooded trench... . fast and sure should emergency require. % Stock up now with 

Eddy cutting-in valves and sleeves and be ready for speedy, on the spot installations as 
circumstances may permit. Valves meet AWWA specifications . . . are available in 

sizes 3 to 12 inches .. . for use on both sand cast and centrifugally cast iron water pipe. 


A Subsidiary of 
u 
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The Case of the Swallowed 
Canary has been solved, and the cat 
duly let out of the bag. All of which 
is to say that the mystery of the 
JouRNAL editorial smile these past few 
weeks can now be revealed. 

Sharp-eyed sleuths will already 
have deciphered the following inscrip- 
tion on the evidence presented : 

For Editorial Achievement 

Class, Institutional and Professional 
Papers, 1949. 

First Award to: Journal American 

Water Works Association 

For the best research published during 
the period ending December 31, 1948, 
in the eleventh annual editorial competition conducted by /ndustrial Marketing. 

Background of the case is as follows: Each year /ndustrial Marketing 
magazine, leading trade paper in the business publishing field, sponsors a con- 
test among business papers of three different classifications, offering prizes 
for the best series of articles, the best single article, the best single issue, the 
best graphic presentation and the best published research. It was in this 
last category that the JouRNAL entered its “Survey of Operating Data for 
Water Works in 1945,” published in the February 1948 issue. And it was 
this 96-page data-crammed article which brought home a first prize, pre- 
sented at the annual convention of the National Industrial Advertisers As- 
sociation in Buffalo, N.Y., on June 15. 

Incidentally, the treasured hunk of inscribed bronze will greet visitors 
to A.W.W.A. headquarters in its reception room. And for those who 
missed the prizewinning article, reprints are available at 50 cents per copy. 


(Continued on page 14) 


BOND-O is machine-blended for 
absolute uniformity and contains a 
germicide to inhibit oxidation by 


-{j sulfur bacteria. BOND-O Rubber 
Packing Gaskets are resilient—bac- 
teria-free and quickest of all pack- 
ay to install. Made in sizes 4’’ 
to 60’’. 


A safe and dependable self-caulking, 
self-sealing compound for jointing (A 
water mains. Used with complete : NORTHROP & COMPANY, INC. 
confidence by hundreds of water \ 

works. SPRING VALLEY, N. Y. 


e Every Bond-o Joint is a Good Joint e 
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The Permutit* Precipitator offers you 
a new and more efficient means of re- 
moving impurities from your water! 
It does this by precipitation, adsorp- 
tion, settling, and upward filtration. It 
requires less time, less chemicals, and 
up to 50% less space than any previous 
design of reaction and settling tank! 
The Precipitator’s unique sludge 
blanket is the chief reason for its amaz- 
ing efficiency. Positive agitation assures 


‘We're the Sludge Blanket Particles in the Permutit 
Precipitator that save 40% on chemicals, 75% in time!” 


JOURNAL A.W.W.A. 


a thorough mixing of water and chem- 
icals. In the filter zone, the sludge blan- 
ket is kept fresh and active at all times. 
A photoelectric blow-off control as- 
sures a proper removal of sludge for 
varying flow and dosage rates. The 
sludge blanket level thus remains con- 
stant. 

For full information concerning this 
precipitator, write to The Permutit 
Company, Dept. JA-7, 330 West 42nd 
Street, New York 18, N. Y., or to the 
Permutit Company of Canada, Ltd., 
Montreal. 

x * 


See These Benefits: LENGTHENED FILTER 
RUNS « LOW TURBIDITY . SHORT DETENTION 


TIME * ADAPTABE TO VARIABLE FLOW RATES 


Permutit 


WATER CONDITIONING HEADQUARTERS FOR 35 YEARS 
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We just ain’t linguagenic, and we know it, but the solution offered 
by the editors of Southwest Water Works Journal may well be worse than 
our present problem. Editorializing in their May issue, our Southwestern 
friends cite the popularity of such nicknames as “Coke” and “ Monkey-Ward,” 
deplore the terrible tonguetwistingness of “American Water Works Asso- 
ciation” and suggest in its stead a rapid pronunciation of ‘““A(no period) W 
(no period) W (no period) A(still no period).” Pointing out that the re- 
sulting “ah-wa” sounds like the Spanish word “aqua” [“‘agua,” that is], 
which means “water,” the editors indicate its obvious appropriateness and 
want the Association thereby henceforth to be “friendlily known.” 

As hinted above, we’re in perfect agreement with the diagnosis. It’s 
the cure that worries us. Aware that the “ah-wa” pronunciation of agua 
is used and understood, we agree too that the definitive tie-in is absolutely 
unbeatable. Thus we are given pause only by its auditory connotations. 
Perhaps we have listened to too many Amos and Andy programs, but 
“ah-wa” (however spelled) has come, to us, to mean trouble, disappoint- 
ment, disillusionment. And the thought of being tagged with such a doleful 
sound is anything but enticing. A speech, for instance, as liberally sprinkled 


(Continued on page 16) 


A NTHR AFI LT 3 Money, Time and Labor 


Saving Features of 
As a Modern Filter Medium Has Outstanding 


Advantages Over Sand & Quartz Media | — UNIVERS AL 
1. Length of filter runs doubled | 
2. Only about one half as much wash water required | | 


3. Less coating, eaking or balling with mud, lime, iron CAST IRON PIPE 
or manganese 

4. Filters out of service leas because of shorter wash LAID WITH ONLY WRENCHES 
cy’ 

5. Better removal of bacteria, micro-organic matter, 
taste and odor 

6. Increased filter output with better quality effluent 

7. _ just the top portion, but the entire bed aids in 


NO CAULKING MATERIALS 
> 


tering NO GASKETS. NO BELL 
media 
9. A perfect supporting media for synthetic resins 
10. as ideal filter media for industrial acid & alkaline *REG. U.S. PAT. OFF. 
utions 
11. Decidedly advantageous for of of fibrous Sor 
material as found in swimming pool fil 
Ada tional ti gation. Flexible. 
and quotations furnished. upon request 
Palmer Filter Equipment Company 
822 East 8th Street, P.O. Box 1655 386 FOURTH AVENUE, NEW YORK 16, N. Y. 
Erie, Pennsylvania | | Gentlemen: Send us information and catalog 
S on UNIVERSAL CAST IRON PIPE. 
NAME 
Anthracite Institute Building, 
Wilkes-Barre, Pennsylvania CITY 
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JUST POUR 


THAT'S ALL 


Hydro-tite, the self-caulking, self- 
sealing, pipe-jointing compound, 
solidifies and hardens immediately 
without shrinkage. No caulking is 
necessary. Any slight seepage that 
may appear at first soon stops. 


For over thirty years Hydro-tite has 
proved its ability to stand up under 
all conditions of strain, vibration and 
pressure. Send for data book and 
sample. 


ALWAYS USE FIBREX 


The sanitary, bacteria-free packing 
that costs about 30% less than braid- 
ed jute. Send for sample. 


DRAULIC DEVELOPMENT CORPORATION 
Soles 50 Church St, New York,NY 
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with references to A.W.W.A. as we would like it to be, might well take 
on the tenor of a lamentation. An announcement concerning the Associa- 
tion could properly be made only by a town crier. And if Willing Water 
were really called the AWWA Kid, he’d surely soon take on the character 
of a tear drop. 

Not to be entirely destructive, we ought to express a preference for 
“ay-way,” spelled the same, though sacrificing the definition. Then at 
least when we answered the telephone, people wouldn't feel obliged to be 
sympathetic. Look AWWA, Dixieland! 


We hailed Colombia last May (P&R p. 8) for successfully re- 
juvenating an age-old technique of drought dispellment. And if the 
flood that followed this application of supplication was almost as damaging 
as the dry spell it ended, that was obviously not the fault of the prayer, but 
of the prayers, who must have overasked. At any rate, with the “puissance 
of prayer” thus proved, the parched populace of a droughty Europe took 
hopeful note and immediately instituted its own regimen of entreaty. 

Only a few days later, the United Press office in Lisbon was able to 
report a heavy rainfall throughout Portugal for the first time in many 
months. Then from the Associated Press in Rome we learned that rain, 
breaking the greatest drought in 30 years, immediately followed a Sunday 
suppliance in the city’s more than 400 churches. That this fall too—total- 
ing almost 50 inches in a week—engendered a damaging flood speaks only 
more strongly of the efficaciousness of the technique. And finally, As- 
sociated Press intelligence from Wisborough Green, England, recounts 
the tale of the bishop of Chichester, who led his congregation to the 
banks of the river Arun to pray for rain and then had to hustle it back in- 
side his church to avoid the downpour. 

A coincidence of coincidences or not, we're beginning to doubt our 
dry-ice. 


Alfred H. Fletcher, director of the New York City Bureau of 
Sanitary Engineering has been appointed director of New Jersey’s Bureau 
of Environmental Sanitation. The bureau is in the reorganized State 
Health Department and the appointment is effective July 16. Fletcher 
had previously been a sanitary engineer with the Rockefeller Foundation 
and had been assigned to the U.S. Public Health Service Station at Mem- 
phis, Tenn. In addition he has taught sanitary engineering at Johns 
Hopkins Univ. and is currently teaching at Columbia Univ. 


The District Office for U.S. Geological Survey ground water in- 
vestigations in the New York-New England area has been moved from the 


Post Office Bldg., Jamaica, N.Y., to 22 Old Country Rd., Mineola, N.Y. 


(Continued on page 18) 
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Wadger Meters solve 


water supply 


and financial problems 


This city’s demands for water were 
expanding. Two wells and the 
pumping facilities appeared inade- 
quate. No overhead reservoir was 


You will find a Badger Meter size 
and type for every waterworks serv- 
ice. Shown here are Model SC-IOT 


available. Financing a third well (len 
and pumps was impractical. Water A-10T (for cold climates)... 

wastage (before installing Badger sizes 53" to 114"... other models 

Meters) seemed excessive. The in sizes up to 12”. Write for com- 

city decided to try metering as a plete information and prices, 


means of reducing waste. Result: 
after metering, 24-hour flow was 
reduced over 55°>. No new well 
needed. The water supply problem 
was solved . . . so was the financ- 
ing problem! You, too, will find 
“It pays to BUY BADGER”. 

NEW! Badger Chart No. 695 (Practical plan 


for a small meter repair shop). WRITE to- 
day for this chart—no charge or obligation. 


BADGER METER MFG. CO. 


Milwaukee 10, Wisconsin 


BRANCH OFFICES: 
New York City © Philadelphia © Worcester, 
Mass. @ Savannah, Ga. ® Cincinnati © Chicago 
Kansas City, Mo. @ Waco, Texas 
g >> Salt Lake City, Utah © Portland, 
Ore. Seattle, Wash. @ Los Angeles 


ACCURACY * LOW-COST MAINTENANCE - DURABILITY - SENSITIVENESS 


d 
{ rN : = 
BA 
Wot 


18 PERCOLATION AND RUNOFF Vol. 41, No.7 


(Continued from page 16) 


Science grows more frustrating and scientists more obfuscating 
with every passing hour. Not only in the glamourous garden of atomic 
energy, but right in our own backyard. Only the other day we turned 
dutifully to our copy of Science, official publication of the American Associ- 
ation for the Advancement of Science, and were thrilled by the title: “*Dis- 
continuities in Properties of Water as a Function of Temperature.” Did 
we find a story of hot-weather distribution system breaks? Not on your 
life! Something, instead, about previously unobserved inflection points 
in the temperature-density curve, which would seem to hint that water has 
hitherto been allowed to travel around under false pretenses because the 
basic data required to plot a proper curve have been playing hard to get. 
In another issue of the same publication, we pricked up our eyes to find, 
under the title “Quantitative Relations in the Physiological Constitutions 
of Mammals,” a discussion of the interrelationships between water intake 
and body weight of some fourteen mammals, ranging from the lowly Pero- 
myscus to the mighty elephant. But struggle as we would, we could find 
real basis for neither amazement nor action. ‘The interrelations found,” 
we were told, “imply quantitative orderliness” among a host of mammalian 
characteristics, and this was proved by the development, with the aid of 
a simple heterogonic equation, of a nomograph on which were presented 
some 34 correlatives in the mammals studied. Wiaincing under the weight 
of all this erudition, we could grasp at only one logical thought: “Steer 
quite clear of correlatives; remember what trouble simple relatives have 
already caused.” 

Despite this recondite runaround, however, we continue to explore the 
esoteric enigmas of science, for in science, we are sure, lies the clue to the 
future, and the future, we are equally sure, bears looking into. Thus, 
when a faint glimmer of almost understanding lights up our burdened 
brain cell, we are sometimes hard put to contain ourself and almost as re- 
lieved as disappointed to find it a mere flash in the pan. At any rate, our 
present difficulty involves discovering the future when it is already past or, 
at the very best, present. Thus our heart went out not long ago to one 
S. D. Antipin, Soviet biologist, whose discovery that the world’s ills are 
traceable directly to man’s evolution to two legs dumped him uncere- 
moniously and probably on all fours in the Kremlin’s doghouse. If Anti- 
pin’s hallowing of horizontality is not entirely new, our full appreciation 
of it is. How, for instance, could we be two-tisted if we were yet four- 
footed? So we're inclined to discredit the official Soviet discreditation of 
Antipin on the grounds that he was a White Russian soldier ignoramus 
nonbiologist whose magnum opus was entitled “Rebuilding human organ- 
ism on a horizontal principle, on the harmfulness of walking on the hind 
legs and placing rabbits in a vertical position so as to lengthen their fur.” 


One reads, but understandeth not! We write . 
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WeT MERCHEN 
SCALE FEEDER 


FOR WATER AND SEWAGE TREATMENT CHEMICALS 


Wallace & Tiernan is proud to offer this machine, proven 
by nine years’ experience in the flour, grain, and chemical 
industries, to those water works operators who desire maxi- 
mum accuracy, simplicity, and dependability in dry chemical 
feeding equipment. 


WHAT THE FEEDER DOES—Feeds continuously and ac- 
curately at rate selected by operator—Scale beam calibrated 
in pounds per unit of time—Once rate is chosen, feeder auto- 
matically adjusts itself to that rate, thus eliminates calibra- 
tion regardless of material fed — Quantity of chemical fed 
recorded on tally unit. 


HOW IT WORKS—Feeds BY WEIGHT using constant speed 
belt drive with variable speed screw feed section, thus elim- 
inates inherent inaccuracy of variable belt speed method. 


ADVANTAGES—Totally enclosed motors, oil seals on all 
bearings, oil baths for drive gears, dust-tight beam enclosure 
—Provides minimum maintenance and insures high accuracy 
of feeder for life of machine—Adaptable to program or pro- 
portional control—Alarm systems can be added—Wide range 
up to 2 cu. ft./min.—Extreme accuracy provides maximum 
economy in feeding of chemicals. 


Communicate with your nearest W&T representative and he 
will gladly furnish you with complete information on the W&T 
Merchen Scale Feeder. 


WALLACE & TIERNAN M12 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY + REPRESENTED IN PRINCIPAL CITIES 
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(1) This 10l-year-old cast iron 
water main is serving 
Frederick, Maryland. 


(2) Still in use after 118 years 
of service in the water sup- 
ply system of St. Louis, Mo. 


(3) This water main, installed 
117 years ago, is still serving 
Richmond, Va. 


(4) Lancaster, Pa. laid this cast 
iron water main 105 years 
ago. It is still serving. 


(5) One of several cast iron 
water mains that have been 
serving New York City for 
more than a century. 


America’s oldest cast iron 
water main, now in its 132nd 
year of service in Philadel- 
phia. 


This cast iron water main 
has been serving Boston for 
120 years. 
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Going strong in their Zna Century 


About 30 of the older American cities have cast iron water 
or gas mains in service which were laid from 100 to 132 
years ago. Most of these mains, on or after their 100th 
Anniversary, have been uncovered, inspected and photo- 
graphed for the record. Seven of them—all water mains, 
are shown in this advertisement. 


While it is well known that cast iron water mains in Eng- 


land, France and Germany have service records that 


approach three centuries, we, who make cast iron pipe, 
nevertheless get a thrill out of looking down into the 
trench at an uncovered section of a main that has been 
in service for 100 years—and so, we are told, do water 
works and gas engineers. 


When one considers the radical changes which have 
occurred in a century in vehicular traffic, and the vast 
development of underground construction for the many 
utility services, the fact that these mains are now in their 
second century of service is all the more remarkable. Cast 
Iron Pipe Research Assn., T. F. Wolfe, Engr., Peoples Gas 
Bldg., Chicago 3. 
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CONFERENCE STATISTICS 


(Story on p. 1) 


Chicago Registration by Days 


Day MEN LApIES Tora. 


; Geographical Distribution of Registrants 
i UNITED STATES Maryland ....... 24 Tennessee ...... 47 
i and TERRITORIES Massachusetts .. 23 eee 35 
Alabama ....... 28 Michigan ....... 66 1 
ee 1 Minnesota ...... 36 Virginia ........ 23 
1 Mississippi ..... 10 Washington .... 10 
Avkansas ....... 9 Missouri ....... 93 West Virginia 
i California ...... 77 Nebraska ....... 12 Wisconsin ...... 103 
New Hampshire. 2 Wyoming ...... 2 
onnecticut New Jersev ..... 
| Dist. Columbia 15 and FOREIGN 
North Carolina . 13 
Klorida ..... North Dakota > Australia ....... 1 
4 Indiana ........ 71 Oregon ........ - Great Britain .. 3 
j 65 Pennsylvania --- 140 Indonesia ...... 1 
20 Puerto Rico .... 2 6 
Kentucky ....... 29. ~=Rhode Island ... 13 Venezuela ...... 3 
Lowisiana ...... 24 South Carolina... 13 


5 South Dakota ... 


Comparative Registration Totals—1940-1949 


YEAR PLACE MEN LADIES TOTAL 
1949 Chicago 1,593 374 1,967 
1948 Atlantic City 1,348 356 1,704 
1947 San Francisco 1,115 431 1,546 
1946 St. Louis 1,303 214 1,517 
1944 Milwaukee 1,185 171 1,356 
1943 Cleveland 973 158 113i 
1942 Chicago 1,198 240 1438 
1941 Toronto 1,136 309 1,445 
1940 Kansas City 1,265 202 1,467 


Winners of Section Awards—1949 


Hill Cup Old Oaken Bucket 
Southwest .... 45.6 pt. California ....... 798 


Henshaw Cup 
88.9% 


i 
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WE'LL STICK TO 


IN DESIGN, CONSTRUCTION 
AND MATERIALS 


It is a fine thing to propose wonderful theoretical ideas 
about well water systems and vertical turbine pumps, but 
Layne never ventures away from everyday basic ideas. That 
fact may account for the world-wide use and popularity of 
Layne Well Water producing equipment. It certainly accounts 
for such things as high efficiency, rugged construction and re- 
liability of operation. So until the impossible happens, you 
can be sure that Layne engineers and designers are sticking 
to basic ideas that always pay off in satisfaction to the user. 


Of course Layne Well Water Systems are as modern as 
tomorrow, in that they are properly designed and constructed 
of the finest tested and proved materials. Furthermore they 
are as accurate in precision building as modern tooling and ex- 
perienced workmanship can make them. 


In buying a well water system, you naturally want a full 
dollar’s worth of value. You want a maximum amount of 
water at a minimum of daily operation cost—plus freedom 
from breakdown and repair expense. Those requirements just 
about sum up exactly what you get when you choose a Layne 
Well Water System. For further information, catalogs, bulle- 
tins, etc., address 


Wi 


id 


Layne Vertical Turbine Pumps 
are available in sizes from 40 
to 16,000 gallons of water 
per minute. These pumps, as 
a rule, can be installed in wells 
already drilled, thus gaining 
higher production without 
heavy expenditures. Write 
for pump catalog. 


LAYNE & BOWLER, INC. 


23 
| 
| 
| 
General Offices 
MEMPHIS 8, TENN. | 
WELL WATER SYSTEMS 
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PROFESSIONAL SERVICES 


ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 


City Planning Reports Valuations 
Laboratory 
1528 Walnut St. Philadelphia 2, Penn. 


BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 
Sewerage—Sewage Treatment 
Water Supply—Purification 
Refuse Disposal—Analyses 
Valuations—Reports— Designs 


110 Williams St. 2082 Kings Highway 
New York 7, N.Y. Fairfield, Conn. 


Cuas. B. Burvick Louts R. Howson 
ONALD H. MAXWELL 


ALVORD, BURDICK & HOWSON 
Engineers 
Water Works, Water Purification, Flood 


Relief, Sewerage, Sewage Disposal 
Drainage, Appraisals, Power 


Generation 
Civic Opera Building Chicago 6 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 
Water Suppty—SewaGe Disposat— 
HypravuLtic DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th St., New York 3, N. Y. 


A. S. BEHRMAN 


Chemical Consultant 


Water Treatment 
Ion Exchange Processes and Materials 
Patents 


9 S. Clinton St. Chicago 6, Il. 


BURGESS & NIPLE 


Civil & Sanitary Engineers 


Water Supply and Purification 


Sewerage and Sewage Treatment 


584 E. Broad St. Columbus 15, Ohio 


BLACK & VEATCH 


Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BURNS & McDONNELL 
ENGINEERING CO. 


Consulting Engineers—50 Years 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 

Box 7088 Country Club P.O., Kansas City 2, Mo. 
Office: 95th & Troost Ave. 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 


Cunton L. Bocerr Ivan L. Bocert 
J. M. M. Greta Ropert A. LIncoLN 
DonaLp M. Dirmars ArtTHUR P. ACKERMAN 
Water and Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue 


New York 22, N. Y. 


JAMES M. CAIRD 
Established 1898 
C. E. Currron, H. A. BENNETT 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 
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CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 


Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. 


Boston 8, Mass. 


GANNETT FLEMING 


CORDDRY & CARPENTER, Inc. 


Engineers 
Water Works—Sewerage 
Industrial Wastes—Carbage Dispesal 
Roads—Airports—Bridges—Flood Control 
Town Planning—Appraisals 
lnvestigauions & Reports 


Harrisburg, Pa. 
Scranton, Pa. 


THE CHESTER 


ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 


Industrial Waste 


Power Development 


Treatment, 


and Applications, 


Investigations and Reports, 
Valuations and Rates 
210 E. Park Way at Sandusky 
PITTSBURGH 12, PA. 


IVAN M. GLACE 


Consulting Sanitary Engineer 


Water Supply and Purification 
Sewerage, Sewage and Industrial 
Wastes Treatment 
Design, Construction & Supervision of 
Operation 
Laboratory Service 


1001 N. Front St. Harrisburg, Pa. 


Pittsburgh, Pa. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply —Newerage 


Flood Control & Drainage 


Bridges 


Ornamental Street Lighting—Paving 


Light & Power Plants—Appraisals 


351 E. Ohio St. 


GREELEY & HANSEN 
Engineers 
Water Supply, Water Purification 


Sewerage, Sewage Treatment 


Flood Control, Drainage, Refuse Disposal 


Chicago 11 


220 S. State Street, Chicago 4 


Water Supply 
Railroads 


DE LEUW, CATHER & COMPANY 


Sewerage 
Highways 


Grade Separations—Bridges—Subways 
Local Transportation 


Investigations—Reports—Appraisals 
Plans and Supervision of Construction 


150 N. Wacker Drive 
Chicago 6 


79 McAllister St. 
San Francisco 2 


HAVENS & EMERSON 
W. L. Havens 
A. A. Burcer F. C. 
Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuz 1tions—Laboratories 
Leader Bldg. Woolworth Bldg. 
CLEVELAND 14 NEW YORK 7 


C. EMERSON 
W. Jones 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles E. Spofford Ralph W. Horne 
John Ayer William L. Hyland 


Bion A. Bowman 
Carroll A. Farwell 
WATER 


AND DISTRIBUTION 


Frank L. Lincoln 
Howard J. Williams 


~DRAINAGE 


SEWERAGE AND SewaGe TREATMENT—AIRPORTS 


Investigations Reports 


Designs Valuations 


Supervision of Construction 


Boston 


New York 


CHARLES HAYDOCK 


Consulting Engineer 


Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 
Reports and Valuations 


Commercial Trust Building Philadelphia 2 


O. S. FENT 


Consulting Ground Water Geologist 


Water Supply 


Surveys 


Complete Test Drilling Service 


Box 477 


Salina, Kansas 


HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 
Consultants to Municipalities since 1920 


Water, Sewerage, Paving, Power Plants, 
Airports, Reports and Appraisals 


521 Sexton Bldg., Minneapolis 15, Minn. 


af 
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HORNER & SHIFRIN METCALF & EDDY 


Consulting Engineers Bagineers 


W. W. Horner S. W. Jens 
H. Shifrin E. E. Bloss Water, Sewage, Drainage, Refuse 
V. C. Lischer 


and Industrial Wastes Problems 


Water Supply— Airports—Hy draulic Engineer- Airfields Valuations 
ing — Sewerage — Sewage Treatment— Munici- Laboratory 

pal Engineering—Reports 
Shell Building Se. Louis 3, Mo. Statler Building, Boston 16 


ROBERT W. HUNT CO. THE H. C. NUTTING COMPANY 


Inspection Engineers Engineers 
(Established 1888) 


Water Distribution Studies 
Water Waste Surveys 


Inspection and Test at Point 
of Origin of Pumps, Tanks, 


; Conduit, Pipe and Accessories Trunk Main Surveys 
; 175 W. Jackson Blvd. Meter and Fire Flow Test 
Chi , Ill. 
4120 Airport Road Cincinnati 26, Ohio 


and Principal ‘ie. Centers 


JONES, HENRY & Parsons, Brinckerhoff, Hall cdonald 
SCHOONMAKER G. Gale Dixon, & 


(Formerly Jones & Henry) Engineers 
Consulting Sanitary Engineers Dams Water Works Sewerage 

Airports Bridges Tunnels 

Water Works Traffic & Tra a Highways 
Subways oundations 
Sewerage « Tre atmens Harbor Works Valuations 

Waste Disposal Power Developments Industrial Buildings 

Security Bldg. Toledo 4, Ohio 51 Broadway, New York 6, N.Y. 


MORRIS KNOWLES, INC. | MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 


Engineers 
Water Supply and Purification, Ricnarp Hazen G. G. Werner, JR. 
Sewerage and Sewage Disposal, 
Industrial Wastes, Valuati Investigations, Reports, Plans 
WASTES, V Supervision of Construction and Operations 


Laboratory, City Planning. Appraisals and Rates 


Park Building Pittsburgh 22, Pa. 25 W. 43rd St. New York 18, N. Y. 


R. M. LEGGETTE THE PITOMETER COMPANY 


: Consulting Ground Water Geologist Engineers 
Water Waste Surveys 


Tater 8 Salt Water P ; 

Water Supply Salt Water ine Trunk Main Surveys 

Dewatering Investigations Water Distribution Studies 
Recharging Reports Penstock Gaugings 


551 Fifth Avenue New York 17, N. Y. 50 Church St. New York 7, N. Y. 


Roberto Meneses Hoyos & Co. LEE T. PURCELL | 


Ground Water Engineers Consulting Engineer | 


Water Supply & Purification: Sewerage & Sew- 
age Disposal; Industrial Wastes; Swimming Pool 
Pest Drilling Flow Tests Control; Investig: ations & Re ports; Design; 
Supervision of Construction; Operation 


Water Supply Geophysies 


Explorations Reports 
Design, Valuations & Supervision Analytical Laboratories 


Reforma 12 Mexico City 1 Lee Place Paterson 1, N. J 
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RIPPLE & HOWE 


Consulting Engineers 
©. J. B. V. Howe 
Appraisals—Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


426 Cooper Bidg., Denver 2, Colo. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply Sewerage Waste Disposal 
Mechanical Structural 
Surveys Reports Appraisals 


209 South High St. Columbus, Ohio 


NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 
Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


WARD & STRAND 


Engineers 
Crayton N. Warp 
Water Works 
Water Purification 
Sewerage 
Flood Control 
Irrigation & Drainage 


1 West Main St. 


Joun A, Srranp 
Power—Water, Steam 
& Diesel 
Hydraulic Testing 
Hydrological Investi- 
gation 


Madison 3, Wisconsin 


RUSSELL & AXON 
Consulting Engineers 

Geo. 8. F. E. 
Joe WILutamson, Jr. 


WENGER 


Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 
408 Olive St. 

St. Louis 2, Mo. 


Municipal Airport 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


Daytona Beach, Fla. 14 Beacon Street Boston 8, Mass. 
= + 4 
Membership Certificate Engineers 
Membership certificate, 8!) x 11 in., suit- (Est. 1869.) 
able for framing, 40¢. Investigations, Designs, Estimates, 
Submit name exactly as it should appear Reports and Supervision, Valuations, 
on certificate. ete., in all Water Works and Sewerage 
American Water Works Association, Inc. Problems 
500 Fifth Avenue New York 18, N. Y. 89 Broad St. Boston, Mass. 
J. E. SIRRINE COMPANY WHITMAN, REQUARDT 
, & ASSOCIATES 
Engineers 
Engineers Consultants 
Water Supply & Purification, Civil—Sanitary—Structural 
Sewage & Industrial Waste Disposal, Mechanical—Electrical 
Stream Pollution Reports, Reports, Plans, 
Utilities, Analyses Supervision, Appraisals 
Greenville South Carolina 1304 St. Paul St. Baltimore 2, Md. 
4 


STANLEY ENGINEERING 
COMPANY 


Waterworks— Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine, Ia. 


WILLING WATER 
Public Relations Consultant 
Willing Water cartoons available in low-cost 
blocked electrotypes and newspaper mats for 
use in building publie and personnel good will. 


Send for catalog and price list 


American Water Works Association, Inc. 
500 Fifth Avenue 


New York 18, N.Y. 
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MEMBERSHIP CHANGES 


WATER WORKS 
LABORATORY 


COLORIMETRIC 


COMPARATORS 


Employing Glass Color Standards 


AQUA TESTER 


For All Popular Water Tests 


TURBIDIMETER 


For Turbidity and Sulfate Determinatiens 


PHOTOELECTRIC 
COLORIMETER 


FOR 
BULLETINS 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD. 


LONG ISLAND CITY 1,N.Y. 


Vol. 41, No.7 
Memlership Changes 
aSHip 

TOTAL 
7 |5| 7) 
AMERICAN 


WATER WORKS 
ASSOCIATION 


| NEW MEMBERS 
| Applications received May 1 to 31, 1949 


| Ammons, Delton E., Dist. Supt., Southern 

| California Water Co., 214 E. Colden 

Ave., Los Angeles 3, Calif. (Apr. ’49) M 

| Andersen, C. O., see Laramie, City of 

Area, Oscar J., Secy.-Mgr., Fairview 
County Water Dist., Costa Mesa, Calif. 
(Apr. 49) AM 

Bagenstos, Earl, see Water Tower Paint 
& Repair Co. 

Bakman, Dick, General Partner, Bakman 
Homesites Water Utility Co., Route 2, 
Box 139, Fresno, Calif. (Apr. '49) M 

Beach, Wallace, see Brantford, Town- 

| ship of 

Beique, Jean C., City Mgr. & Engr., 
Grand’ Mere, Que. (Apr. 

Beltzner, Roy E., Supt., Water & Street 
Depts., San Jacintc, Calif. (Apr. 49) 
Bennett, G. Vernon, Chairman, Water & 
Power Committee, City Council, City 
Hall, Los Angeles 12, Calif. (Apr. 49) R 

Bleasdale, Plin D., Supt., Div. of Water 
Supply, Roan Anderson Co., 140 Cali- 
fornia Ave., Oak Ridge, Tenn. (Apr. ’49) 

Bolls, Edward E., Jr., Civ. Engr., Black & 
Veatch, 4706 Broadway, Kansas City 2, 
Mo. (Apr. '49) 

Bowers, Eugene, Research Chemist, Met- 
ropolitan Water Dist. of Southern Cali- 

| fornia, Box 38, La Verne, Calif. (Apr. 

P 
(Continued on page 30) 
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Right on the heels of the trench digger 
K&M 

ASBESTOS-CEMENT 
PIPE 


Here’s a timely example of the speed 
with which “‘Century”’ Asbestos-Cement 
Pipe can be laid. At times, such speed 
can be vastly important, as in this case 
where the sub-soil was so heavily water- 
laden that the trench bottom filled 
quickly. Delay would have made the 
job difficult and more costly. 


K&M “Century” Asbestos-Cement Pipe 
can be laid fast because it is light in 
weight, easy to handle, requires no ma- 
chinery to lower into position, and instal- 
lation can be completed quickly. Also, 
time is saved because ‘“‘Century”’ Pipe 
can be cut, drilled and tapped on the job. 


For installation in moist soils, ‘““Century” 
Pipe is ideal... it will not rust or cor- 
rode. It is also immune to tuberculation 
and electrolysis. It’s strong; actually 
grows tougher with age. And once in 
place, you can forget about it... for it 
will give trouble-proof service for 
many years. 


Write today for full particulars about 
serviceable, economical ‘‘Century’’ 
Asbestos-Cement Pipe. Your inquiry 
will be answered promptly. 


made 
ebsbeslos... 


Keasbey & Mattison 
has made it serve mankind 
since 1873 


Typical installation of ‘Century’ Asbestos-Cement Pipe, 
showing length of sections which helps speed up work. 


KEASBEY & MATTISON 


COMPANY AMBLER PENNSYLVANIA 
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(Continued from page 28) 


Brantford, Township of, Wallace Beach, 
Water Works Supt., 73 Charlotte St., 
Brantford, Ont. (Corp. M. Apr. ’49) 

Brockie, Thomas A., Contracting Engr., 
Consolidated Western Steel Corp., Box 


2015 Terminal Annex, Los Angeles 54, | 


Calif. (Apr. ’49) 


Brown, C. W., Pacific Northwest Repr., | 


Inertol Co., Inc., 1238 N.W. Glisan St., 
Portland 9, Ore. (Apr. ’49) 7 


Brown, Donald L., City Mgr., Wakefield, | 
| Davoust, Norbert J., Sr. San.Engr., South 


Mich. (Apr. '49) 
Buehler, Albert, Prin. Asst. Supt. of Pump- 


ing Station Operation & Maint., Bureau | 


of Water Supply, Baltimore, Md. (Apr. 
49) 

Burnett, Graydon E., Head, Paint Lab., 
Bureau of Reclamation, Denver Federal 
Center, Denver, Colo. (Apr. ’49) MW 


Burr, Donald F., Asst. Supt., Lindsay 


Strathmore Irrigation Dist., 920 Park- 

side Pl., Lindsay, Calif. (Apr. '49) 
Casey, I. J., Jr., Town Engr., Municipal 

Bldg., Irvington 11, N.J. (Apr. °49) 
Century Geophysical Corp., M. E. Mor- 


row, Exec. Vice-Pres., 1333 N. Utica 


Ave., Tulsa, Okla. (Corp. M. Apr.’49) R 

Chalus M., Julio A., Civ. Engr., Public 
Works, Calle 8 No. 563, Vedado, 
Havana, Cuba (Apr. 

Chandler, E. E., Supt., Water Dept., 
Williamson, W.Va. (Apr. '49) 

Chew, William Walton, Water Supt., 
Lower Penns-Neck Township, 43 N. 
Broad St., Pennsgrove, N.J. (Apr. '49) 

Coleman, Paul Hayes, Job Engr., Bechtel 
Corp., 62—1st St., San Francisco, Calif. 
(Apr. P 

Collar, Louis H., Owner, The Louis H. & 
kK. J. Collar Co., 1913 Tauromee Ave., 
Kansas City, Kan. (Apr. ’49) 

Connell, Harry H., Chief Engr., Wilson & 
Co., Engrs., 737 Custer St., Salina, Kan. 
(Apr. '49) 

Cornell, Holly A., Partner, Cornell, How- 
land, Hayes & Merryfield, Cons. Engrs., 
212 Rennie Bldg., Corvallis, Ore. (Apr. 
PR 

Coxon, G. Douglas, Plant Supt., Water 
Works Dept., Corp. of Ottawa, Trans- 
portation Bldg., Ottawa, Ont. (Apr. ’49) 

Craner, Carl, Chief Engr., Wildwood Water 
Dept., Wildwood Pumping Station, Rio 
Grande, N.J. (Apr. ’49) 


| Dahle, Elkins William, Jr. Asst. Supt. of 


Maint., Water Dept., Bureau of Water 
Supply, 2809 Westfield Ave., Baltimore 
14, Md. (Apr. '49) MW 

Dalton, Charles P., Sr. Asst. Supt., Bureau 
of Water Supply, Municipal Bldg., 
Baltimore, Md. (Apr. 

Dann, George H., Gen. Supt. & Engr., 
Philadelphia Suburban Water Co., 762 
Lancaster Ave., Bryn Mawr, Pa. (Apr. 
"49) 


Dist. Filtration Plant, 3300 E. Chelten- 
ham PI., Chicago 49, III. (Apr. '49) P 
DeHoff, Ronald L., Tech. Director, Trico 
Mfg. Co., 1622 M & W Tower Bldg., 

Dallas, Tex. (Apr. ’49) P 

Denham, Henry Lane, City Administrator, 
Pittsburg, Calif. (Apr. ’49) 

Dickinson, Willis F., Contracting Engr., 
Consolidated Western Steel Corp., Box 
2015 Terminal Annex, Los Angeles 54, 
Calif. (Apr. '49) R 

Dixon, Charles J., Supt. of Water, 419 
Richmond Rd., Kenilworth, Ill. (Apr. 

Dyer, Clyde E., see Knoxville Power Co. 

Eisenhauer, E. E., see Saskatchewan 
Provincial Govt. 

Farebrother, Ernest J., Supt., Water 
Works Dept., Niagara Falls, Ont. (Apr. 

Faust, George K., City Engr., 221 W. 
Main St., Chanute, Kan. (Apr. ’49) 

Fetherston, Florence (Miss), Vice-Pres., 
Felton Water Co., Felton, Calif. (Apr. 

Fisher, Donald E., Salesman, L. C. Pen- 
singer & Son, 3510 Metropolitan Ave., 
Kansas City, Kan. (Apr. '49) 

Foss, Elsworth, see La Habra, City of 

Fox, John, Operator, Filtration Plant, 
419 Richmond Rd., Kenilworth, III. 
(Apr. ’49) 

Frichett, R. S., see Pure Carbonic, Inc. 

Frost, W. F., see Watkins Glen Water 
Dept. 

Goble, L. B.. Mgr., Water Dept., 3rd & 
Vine Sts., North Platte, Neb. (Apr. '49) 

Goodwin, H. M., Field Mgr., Water Tower 
Paint & Repair Co., Clear Lake, Iowa 
(Apr. 


(Continued on page 32) 
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IN 1935 Centriline did its first work for the city 
of Newark, N. J.—cleaned and lined with cement 
mortar 27,551 feet of 48” riveted steel pipe. The 
capacity of this 40-year old pipe was thereby in- 
creased 77%—129% higher than the original capac- 
ity—and it has stayed there! 


That may explain why Centriline has been called 
back again and again to recondition more of 
Newark’s vital water mains. To date, more than 
40 miles of these mains have been Centrilined. 


If your pipeline investment is under attack by 
CENTRILINE tuberculation and corrosion—if your maintenance 
and pumping costs are rising—if your mains de- 


CORPO RATION liver less water at a time when you need more— 


call on Centriline. Like Newark, your city will 


142 CEDAR STREET find that it pays! 


NEW 6, CEMENT MORTAR LININGS FOR WATER MAINS 
CENTRIFUGALLY APPLIED in strict conformity with 
A. W. W. A. Specifications. 


KK 
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Graybeal, Earl, Gen. Mer., Kentucky 
Water Service Co., Somerset, Ky. (Apr. 

Greenland, J. A., Dist. Mer., De Laval 
Steam Turbine Co., 706—3rd Ave., 
Seattle 4, Wash. (Apr. '49) 

Griggs, Marion A., Chief Pumping Plant 
Operator, McNary Damsite, Corps of 
Engrs., Umatilla, Ore. (Apr. ’49) MP 

Halff, Albert H., Student, Johns Hopkins 
Univ., School of San. Eng., Baltimore, 
Md. (Apr. ’49) 

Hamilton, J. R., Supt., Water Works, 
Kingman, Kan. (Apr. ’49) 

Hawkins, Ernest D., Technician, Water 
Eng. Dept., Utilities Board, 1935 Mc- 
Clung Ave., Knoxville, Tenn. (Apr. ’49) 

Hebbard, Ralph L., Engr., Operations & 
Maint., Dist. of Columbia Water Dept., 
Bryant Pumping Station, Washington 1, 
D.C. (Apr. 

Hermann, Joseph T., Supt., Water Works, 
Town of Lake, Milwaukee 11, Wis. 
(Apr. '49) MP 

Higgenbottom, Everett H., Supt., Water 
Works, Fairfield, lowa (Apr. 

Hogan, Ruth G. (Miss), Jr. Asst. Supt. of 
Services & Records, Bureau of Water 
Supply, Municipal Bldg., Baltimore, 
Md. (Apr. ’49) AZ 

Hollowell, William I., Prin. Foreman, 
Constr. & Maint., Munic. Eng. Div., 
The Panama Canal, Box 135, Diablo 
Heights, Canal Zone (Apr. '49) 

Holmes, J. C., Water Supervisor, Buhl, 
Idaho (Apr. '49) P 

Howe, John B., Sales Repr., The Dorr Co., 
221 N. La Salle St., Chicago, Ill. (Apr. 
49) 

James, E. Colin, Secy., White Rock Water 
Works Co., Ltd., Box 25, White Rock, 
B.C. (Apr. 

Johnson, W. E., Pres., White Rock Water 
Works Co., Ltd., Box 25, White Rock, 
B.C. (Apr. '49) 

Jones, James R., Geologist, U.S. Geolog- 
ical Survey, University Station, Grand 
Forks, N.D. (Apr. '49) 

Jungmann, E. J., Partner, Jungmann 
Bros. Drilling Co., 1009 Huntoon, 
Topeka, Kan. (Apr. '49) 

Kelly, R. A., Supt., Water Works, City 
Utilities Com., Corbin, Ky. (Apr. '49) 
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Kennedy, Richard R., Cons. Engr., Eng. 
Office of Clyde C. Kennedy, 604 Mission 
St., San Francisco, Calif. (Apr. °49) 

Killian, Lawrence J., Filtration Supt., 
Water Works, 2703 Hartmetz Ave., 
Evansville 12, Ind. (Apr. ’49) P 

Knoxville Power Co., Clyde E. Dyer, 
Supt., Alcoa, Blount County, Tenn. 
(Corp. M. July '48) MP 

La Habra, City of, Water Dept., Els- 
worth Foss, City Hall, 201 E. Erna Ave., 
La Habra, Calif. (Corp. M. Apr. '49) 

Laramie, City of, Water Dept., C. O. 
Andersen, Asst. City Engr., Laramie, 
Wyo. (Corp. M. Apr. ’49) M 

Leach, Donald A., Dist. Sales Mgr. & 
Director, Chicago Bridge & Iron Co., 
332 S. Michigan Ave., Chicago 4, III. 
(Apr. 

Leaverton, Robert L., Asst. Sr. Engr., 
Bureau of Water Supply, Municipal 
Bidg., Baltimore, Md. (Apr. 

Lindner, Truett E., Asst. Supt., Pumping 
Plant, Utilities Board, Knoxville, Tenn. 
(Apr. ’49) 

Long, Carl H., Town Engr., Munic. Water 
Plant, Fries, Va. (Apr. '49) 

Loop, H. Enzo, Comr. of Public Improve- 
ments, Shelton, Wash. (Apr. '49) MW 
Lupien, Leo, City Megr., City Hall, Louise- 

ville, Que. (Apr. '49) 

Marshall, Sidney R., City Supervisor, 
Bardstown, Ky. (Apr. '49) 

Maywood, Village of, William ‘Thomas, 
Water Dept., 125 S. 5th Ave., Maywood, 
Ill. (Corp. M. Apr. ’49) 

McNutt, Robert J., City Engr. & Supt. 
of Water System, Hillsdale, Mich. (Apr. 

Middleton, W. G., Supt., Public Service 
Com., City Hall, Yazoo City, Miss. 
(Apr. '49) WR 

Moore, John B., Jr., Sales Engr., Owens- 
Corning Fiberglas Corp., 68 Post St., 
San Francisco 4, Calif. (Apr. '49) A/ 

Morrow, M. E., see Century Geophysical 
Corp. 

Newburgh Water Dept., Howard R. 
Patton, Supt., 79-81 Dubois St., New- 
burgh, N.Y. (Munic. Sv. Sub. Apr. '49) 

Olsen, David L., Supt., Palatine Hill 
Water Dist., Palatine Hill Water Co., 
12031 S.W. Breyman, Portland, Ore. 
(Apr. '49) M 
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Paré, G. A. Y., Gen. Mgr. & Vice-Pres., 
Parco Drilling & Exploration Co., Ltd., 
111 Mountain Hill, Quebec, Que. (Apr. 

Patton, Howard R., see Newburgh Water 
Dept. 

Peart, Robert F., Supt., Water & Light 
Dept., City Hall, Beloit, Kan. (Apr. '49) 

Powers, John B., see Texarkana Water & 
Sewer Systems 


Pritchard, James Nelson, Jr. Engr., Water 
Works Dept., 48 Rideau St., Ottawa, 
Ont. (Apr. 

Pure Carbonic, Inc., R. S. Frichett, Asst. 
Gen. Sales Mgr., 60 E. 42nd St., New 
York 17, N.Y. (Assoc. M. Apr. '49) 

Randall, Burl E., Supt., Water Dist., Alder- 
wood Manor, Wash. (Apr. 49) MPR 

Risquez C., Alfonso A., Student, Public 
Health Eng. & San. Eng., Univ. of 
Minnesota, Unit P-95 University Vil- 
lage, Como & 29th Aves., S.E., Min- 
neapolis 14, Minn. (Jr. M. Apr. '49) 

Rogers, John C., Water Supt., Montrose, 
Mich. (Apr. 

Saskatchewan Provincial Govt., Dept. of 
Public Works, E. E. Eisenhauer, Deputy 
Minister, Parliament Bldgs., Regina, 
Sask. (Corp. M. Apr. 49) 

Scales, William, Munic. Engr., Dawson 
Creek, B.C. (Apr. '49) 

Schneider, Ernst E., Supt., Light & Water 
Com., Cedarburg, Wis. (Apr. ’49) MP 

Schuerholz, Leroy V., Prin. Assoc. Engr., 
Bureau of Water Supply, 503 Municipal 
Bldg., Baltimore 2, Md. (Apr. ’49) 

Sherman, David Alton, Serviceman, New- 
port Munic. Water Co., Newport, Ark. 
(Apr. ’49) M 

Smith, Roy M., City Engr., Hesston, Kan. 
(Apr. 

Stadthaus, H. A., Secy., The R. L. Fuller 
Assoc. Co., 501 Auditorium Bldg., 
Cleveland 14, Ohio (Apr. ’49) 

Stamm, H. F., Supt., Board of Public 
Affairs, Water Works, Williamsburg, 
Ohio (Apr. '49) 

Taylor, Boyd C., Sr. Clerk, Bureau of 
Water Supply, 1102 McAleer Court, 

Baltimore 2, Md. (Jr. M. Apr. ’49) 

Texarkana Water & Sewer Systems, John 
B. Powers, Mgr., 4th & Texas, Tex- 
arkana, Ark. (Corp. M. Apr. ’49) 
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Thomas, William, see Maywood, Village of 

Travis, Frank D., Dist. Repr., Inertol Co., 
Inc., 1721 Minnesota Ave., Kansas City 
2, Kan. (Apr. '49) 

Ulmer, Richard C., Tech. Director, Power 
Chems. Div., E. F. Drew & Co., Inc., 
15 E. 26th St., New York, N.Y. (Apr. 
P 

Water Tower Paint & Repair Co., Earl 
Bagenstos, Pres. & Megr., Clear Lake, 
Iowa (Assoc. M. Apr. '49) 

Watkins Glen Water Dept., W. F. Frost, 
Asst. Supt., 303 N. Franklin St., Wat- 
kins Glen, N.Y. (Munic. Sv. Sub. Apr. 
*49) 

Wright, K. W., Sales Engr., Jos. W. Eshel- 
man Co., Inc., 314 Wilder Bldg., Char- 
lotte, N.C. (Apr. '49) 

Young, B. C., Munic. Soft Water Plant, 
501 E. Carpenter St., Hutchinson, Kan. 
(Apr. 

Young, Robert H., Water Works & Sewer- 
age Engr., ‘Mallett & Assoc., Engrs. & 
Architects, Box 1065, Jackson, Miss. 
(Apr. 49) MPR 


REINSTATEMENTS 


Blanchard, C. A., Supt., City Water Dept., 
Ephrata, Wash. (Jan. '41) 

Harden, E. L., Mgr., Valve & Hydrant 
Dept., Rich Mfg. Co. of California, 3851 
Santa Fe Ave., Los Angeles, Calif. (Oct. 
M 

Judy, Lawrence B., see Skagit County 
Public Utility Dist. No. 1 

Lamley, George E., Sr. Asst. Supt. of 
Constr. & Maint., Bureau of Water 
Supply, 506 Municipal Bldg., Baltimore 
2, Md. (Oct. '42) M 

Ledbetter, Charles M., Asst. Engr., Div. 
of San. Eng., State Board of Health, 
Jackson, Miss. (Oct. ’39) 

Mitchell, William H., Dist. Sales Mer., 
The Permutit Co., 407 S. Dearborn St., 
Chicago 5, Ill. (Jan.'35) P+ 

Philips, Everett A., Constr. Engr., La 
Mesa, Lemon Grove & Spring Valley 
Irrigation Dist., La Mesa, Calif. (Apr. 
'47) MPR 

Skagit County Public Utility Dist. No. 1, 
Lawrence B. Judy, Mgr., 313 Kincaid 
St., Mount Vernon, Wash. (Munic. Sv. 
Sub. Apr. ’44) 
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SIMPLEX 


TYPE MS METER 


Meets Highest 

Standards for 

Accuracy and 
Sensitivity! 


Note these important features: 


@ Bell shaped float translates the half power of the differential into 
uniform graduations of dial and chart. 


@ Evenly spaced charts... easily read at high as well as low rates. 
@ Continuous type integrator—eliminates intermittent movement. 
@ High accuracy of flow readings—over long ranges—10 to 1 or 7.6to 1 


@ Wall panel or floor mounting—electric or spring wound clock 
optional. 


@ Rugged construction—simplified design that permits servicing by 
plant personnel. 


Write for full information to The Simplex Valve and Meter 
Company, Dept. 7, 6784 Upland St., Philadelphia 42, Pa. 


SIMPLEX 


VALVE AND METER COMPANY 
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Thomas, W. M., Feemster & Striger, 517 
S. Spring St., Tupelo, Miss. (Jan. ’47) 

Wedeman, John D., Chief of Water & 
Sewage, Engr. Sec., Headquarters 4th 
Army, Fort Sam Houston, Tex. (Apr. 


LOSSES 


Death 
Frame, Paul D., Owner & Mer., Ulrich 
Chemical Co., 31 E. Georgia St., India- 
napolis 4, Ind. (Dec. '37) P 
Resignation 
Palisades Del Rey Water Co., Manage- 
ment Div., C. C. Hagar, Gen. Mgr., 411 


W. 5th St., Los Angeles 13, Calif. (Corp. 
M. Oct. '43) M 


CHANGES IN ADDRESS 


Changes received between May 5 
and June 5, 1949 


Adams, E. B., Supt., Water Works, Al- 
bany, Ga. (Jan. 49) 

Beall, R. R., Delphia, Ky. (Affil. Oct. ’42) 

Bennett, Richard, Hydr. Engr., 75 W. 
Culver St., Phoenix, Ariz. (Apr. ’29) M 

Berk, Ralph G., Great Lakes Div., Corps of 
Engrs., Chicago, Ill. (July ’41) PR 

Bisler, Walter E., Distributor, Flexible 
Underground Pipe Cleaning Co., 402 
Poplar St., Warren, Pa. (Oct. '48) 

Brashears, M. L., Jr., Dist. Geologist, U.S. 
Geological Survey, Water Resources 
Div., 222 Old Country Rd., Mineola, 
N.Y. (Apr. '44) 

Brown, Herbert B., Dist. Mgr., Neptune 
Meter Co., 4048 W. Taylor St., Chicago 
24, Ill. (Jan. 

Clark, M. S., Dist. Sales Mgr., Mathieson 
Chemical Corp., Rialto Bldg., St. Louis 
2, Mo. (Apr. °37) 

Clark, Owen E., Constr. Engr., Div. of 
Water, 565 Erie St., Toledo 2, Ohio (Oct. 
P 

Columbus Light & Water Dept., James L. 
Mattox, Supt., Columbus, Miss. (Corp. 
M. July '48) 

Cook, Will W., Sales Engr., Proportioneers, 
Inc., 323 Colman Bldg., Seattle 4, Wash. 
(Apr. ’38) PR 
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Daniels, Roy D., Chemist, Water Works, 
508 Roselynne Ave., Parkersburg, W.Va. 
(Jan. '47) P 

Decker, A. Clinton, 1125 S. 22nd St., 
Birmingham 5, Ala. (June '14) Diven 
Medal Director '47-'50. P 

De Haven, Edward, Branch Megr., Culligan 
Zeolite Co., 5540—13th Ave., S., Min- 
neapolis, Minn. (Apr. ’47) 

Dodson, Joseph W., Dist. Sales Mer., 
Culligan Zeolite Co., 2651 Clague Rd., 
Westlake, Ohio (Apr. '47) 

Earnhardt, Kenneth B., Asst. Mer., 
Alexandria Water Co., Alexandria, Va. 
(Apr. ’47) MP 

Gardner, Dion L., Cons. Geologist, 1815 
W. Chapman St., Orange, Calif. (Oct. 
R 

Gidley, Harry K., Div. of San. Eng., State 
Dept. of Health, Charleston 5, W.Va. 
(Jan. '39) Fuller Award '45. Director '46- 
"49. P 


| Gonzalez, Carlos E., Box 405, Quito, Ecua- 


dor (Jr. M. Jan. '49) 

Gordon, Fred F., Cons. Engr., 72 Augus- 
tine St., Rochester 13, N.Y. (July '35) P 

Havill, Harold T., 826 Sunset Rd., West 
Palm Beach, Fla. (June '02) M 

Henderson, Paul C., U.S. Public Health 
Service, 239 Federal Office Bldg., San 
Francisco, Calif. (Apr. ’46) 

Hurd, Charles H., Cons. Engr., 725 E. 
57th St., Indianapolis 20, Ind. (Jan. 
P 


Jones, Malcolm S., Jr., Lt., Dist. Public 


Works Office, Headquarters 15th Naval 
Dist., F.P.O. 121, New York, N.Y. (Apr. 

Jones, Williany Clark, Div. Engr., Bureau 
of Eng., Water Dept., 565 Erie St., 
Toledo 2, Ohio (Jan. ’47) P 

Kendrick, Edward J., Box 322, Sidney, 
N.Y. (Apr. 

Kozma, Albert B., Gannett, Fleming, 
Corddry & Carpenter, Inc., 600 N. 2nd 
St., Harrisburg, Pa. (Affil. Jan. '44) P 


Liffen, John J., Assoc. Engr., Associated 
London Properties, Ltd., 58 Hendham 
Rd., Wadsworth Common, London S.W. 
17, England (July '38) M 

Mau, Gordon E., San. Engr., Univ. of 
Kansas, 2 Marvin Hall, Lawrence, Kan. 
(July P 
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MUELLER CORPORATION STOPS 


TAPPING MACHINES 


MUELLER Corporation Stops have many 
features of design and construction which result 
in TROUBLE-FREE installation and service. 


eS Every part cast from high copper 
content bronze for maximum resis- 
tance to corrosion. 


- Ruggedly designed to prevent 
distortion during manufacture, 
handling, installation and service. 

Results in a water-tight srop. 


* Precision made ground key con- 
struction with each key and body 
ground and lapped together. 


& MUELLER inlet threads are accu- 
rately machined to meet exacting 
specifications, assuring a water-tight 
joint at the main. 


H-10002 


Outlet connections are individually 
designed for the type of service to 
be used, resulting in the least 
number of points. 


For a dependable connection to the main, 
easily made without interruption of service, 
use MUELLER Corporation Stops* installed 
with a MUELLER Tapping Machine equipped 
with a MUELLER Combined Drill and Tap.* 


*Consistently Produced With Accurately Matched Threads. 


DECATUR, ILLINOIS 
OTHER FACTORIES: Los Angeles, Chattanooga, Tenn.: Sarnia, Ont. Caneda 
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Mehta, K. D., Asst. Engr., I Div., P.H. 
E.D., Meerut (U.P.), India (Apr. ’48) 
Merryman, Harold W., Asst. San Engr., 
State Board of Health, 1022 S.W. 11th 

Ave., Portland, Ore. (Apr. '36) MP 


Miller, Frank H., Chief Engr., Hampton | 


Roads San. Com., Lamberts Point, Nor- 
folk, Va. (Apr. ’42) PR 

Mills, H. L., Box 804, Helena, Mont. (Jan. 
*48) 


Morlan, Loren W., Chief Clerk, Water | 


Dept., 1374 Lakewood Ave., Lakewood 
7, Ohio (Jan. ’49) 


Perkins, James H., Langhorne, Pa. (Jan. | 


P 

Pickett, Arthur, Indus. Waste Engr., Los 
Angeles County, 622 Los Angeles 
County Eng. Bldg., 108 W. 2nd St., 
Los Angeles 12, Calif. (Oct. ’47) PR 

Priess, O. L., Sales Dept., Crane O'Fallon 
Co., 1601 Ulster St., Denver 7, Colo. 
(July '37) 

Redmond, John, Jr., Capt., Brooke AMC, 
Fort Sam Houston, Tex. (Oct. '46) 

Rimbach, T. N., Lane Machinery Co., 
707 Market St., St. Louis 1, Mo. (Apr. 
P 


Roberts, F. C., Jr., Sr. San. Engr., U.S. | 


Public Heaith Service, c/o Servico de 
Saude do Interior, 
Cunha No. 1, Salvador, Bahia, Brazil 
(July 


Sanborn, James F., 607 Commercial St., | 


Provincetown, Mass. (Aug. ’21) 


Siebert, Harry J., Sales Engr., Neptune | 
Meter Co., 2441 Vail Ave., Charlotte, | 


N.C. (July 45) 
Signor, C. V., City Mer., City Hall, 
Pendleton, Ore. (Apr. '’36) MP * 
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| Simmonds, M. A., c/o N. Pollock, 502 
Main Coast Rd., Scarborough, Queens- 

| land, Australia (July '37) 

| Soteldo Ramos, J. M., Director, Acue- 
ductos de Caracas, Sur 15, No. 123, 

Caracas, Venezuela (Jan. '49) 

| Stewart, Morgan E., 120 Arbor Drive, 

_ Piedmont 10, Calif. (Jan. ’44) P 

Tait, Robert E., San. Engr., Public Health 

Eng. Div., Dept. of National Health & 
Welfare, General Motors Bldg., Monc- 
ton, N.B. (Apr. 

| 

| Tanner, William S., O. R. Dahms Constr. 

| Co., Route 7, Box 1143, Sacramento, 


| Calif. Jan. MPR 
Thomas, H. W., Pacific Northwest Mer., 
Badger Meter Mfg. Co., 543—1st Ave., 
S., Seattle 4, Wash. (Oct. '41) 

Trygg, Charles E., State Health Dept., 
State Capitol Bldg., Phoenix, Ariz. (Oct. 
42) P 

Vass, E. M., City Engr., Fredericksburg, 
Pa. (Jan. '47) 

Walter, Herbert A., Sales Engr., Southern 
Pipe & Casing Co., 2385 Lorain Rd., 
San Marino, Calif. (Apr. '48) 

Webber, Weston L., 110 Ladera Drive, 
Santa Cruz, Calif. (Jan. '47) MR 

Weiner, Daniel J., Water Pollution Con- 

| trol, Missouri River Basin Office, 417 E. 

13th St., Kansas City 6, Mo. (July '46) 

| Williams, Fred, 270 Huxley Ave., S., 


Hamilton, Ont. (Apr. 7 P 
| Wilson, James F., Sr. Utilities Engr., 
| California Public Utilities Com., 1000 
| Mirror Bldg., Los Angeles 12, Calif. 
(Jan. ’45) MPR 
Wolf, Harold W., 
Ave., N.E., Grand 
(Jr. M. Apr. 


Columbia 


Mich. 


1308 


Rapids 5, 


Filter Sand and Gravel 


WELL WASHED AND CAREFULLY 
GRADED TO ANY SPECIFICATION. 


PROMPT SHIPMENT IN BULK 
OR IN BAGS OF 100 LB. EACH. 


Inquiries Solicited. 


Northern Gravel Co. 
P. O. Box 307, Muscatine, lowa 


Survival and Retirement 
Experience With Water Works 
Facilities 
Containing vital information on the actual 
life of mains, valves, meters, services and 
other facilities in 26 cities, together with 56 
pages of summary tables that condense the 

data for easier interpretation. 


576 pages $3.00 


American Water Works Association 
500 Fifth Avenue 


New York 18, N. Y. 
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There’s no place for guesswork in tooth decay 
control projects! That’s why Omega feeding 
equipment has been the choice of water works 
large and small to feed precisely the required 
amount of sodium fluoride per million gallons. 


FOR THE SMALLER WATER WORKS the 
Omega Disc Feeder maintains day in and day 
out feeding accuracy with a minimum of atten- 
tion. Model 46 feeds sodium fluoride from ‘2 to 
400 oz. per hour — Model 47 up to 200 Ibs. per 
hour. Simply set the dial of the variable speed 
drive to maintain any desired feeding rate over 
a 100 to 1 range. Positive volumetric measure- 
ment is maintained by the feeding disc, and a 
weigh scale double checks the amount fed. All 
parts of the feeder are fully enclosed to prevent 
the escape of dust. The cost of Omega equip- 
OMEGA PRODUCTS ment is well within the budget of any water 
Volumetric Feeders * Grav- | works. For Bulletins describing these Disc Feeders 
or the larger Omega Loss-in-weight Gravimetric 

9 Feeders address Omega Machine Co. (Division 


Equipment * Bucket Eleva- 
tors * Laboratory Stirrers Of Builders Iron Foundry) Providence 1, R. |. 


FEEDERS 


BE 
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Condensation 


Vol. 41, No.7 


Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May °47) 
indicates volume 39, page 473, issue dated May 1947. 


If the publication is paged by the issue, 39:5:1 (May °47) indicates volume 39, number 
5, page 1, issue dated May 1947. Abbreviations following an abstract indicate that it 
was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain); C. A.—Chemical Abstracts; I. M.—Institute of Metals (Great 
Britain); P.H.E.A.—Public Health Engineering Abstracts; W.P.R.—Water Pollution 


Research (Great Britain). 


FILTRATION 


General Considerations of Water 
Filtration. R. BuypeENs. Tech. 
Sanit. (Fr.), 43:43 '48). 
Discussion of development and evolu- 
tion of slow and rapid sand filters, 
with specific reference to sand sizes, 
factors affecting water passage 
through filters, filter rates, depth of 
sand beds, water and air diffusers, 
filter bottoms and various types of 
filter media. After 75 years of study 
and progress possibility of better and 
more economic filters is not excluded. 


—W. Rudolfs. 


Slow Filters—Construction of Filter 
Basins. H. JULIEN-LAFERIERE. 
Tech. Sanit. (Fr.), 43:48 (May-June 
Slow filtration characterized 
by screens and prefiltration before 
final filtration and absence of coagu- 
lants. Sterilization, indispensable in 
rapid filtration, is complementary and 
used for security. Initial cost of 
construction is higher but security 
outweighs expense. Bacteriological 
examination requires at least 48 hr. 
and water has been distributed in the 
meantime.—W. Rudolfs. 


Construction and Operation of Rapid 
Sand Filters. R. Leviev. Tech. 
Sanit. (Fr.), 43:67 (May-June °48). 
General discussion of filter rates, sand 
sizes, quality and quantity of sand 
required for optimum filtration. 
Conclusion reached that rapid sand 
filtration process is simple; only 
coagulation and _ sterilization need 
careful control—W. Rudolfs. 


(Continued on page 42) 


The Operation of Rapid Sand Filters. 
NORMAN J. Howarp. Eng. Cont. 
Rec. (Can.) 61:3:830 (Mar. ’48). 
Three most important factors: con- 
ditioning of raw water, correct size 
and depth of sand, and adequate 
washing. Chemicals available for co- 
agulation outlined. Turbidity of fil- 
ter influent should be 5 ppm. or less. 
Rates of filtration as high as 3 gpm./ 
sq.ft. employed in modern plants. 
Good removals of bacteria and turbid- 
ity effected with sand with E.S. 0.65 
mm. Anthrafilt has possibilities. 
Surface washing has frequently re- 
duced operating difficulties—R. FE. 
Thompson. 


Diatomite Filtration as Developed by 
the Canadian Army. G. F. Brap- 
BURY. Wtr. & Sew. 87:1:20 (Jan. ’49). 
Diatomite filtration, which consists of 
filtering water through removable 
layer of fine powder supported on 
undeformable metal structure, pat- 
ented in England in ’28 and approved 
for use by British army. Degree of 
purif. possible ranges from clarifica- 
tion to complete removal of bacteria, 
depending upon porosity of filtering 
layer and rate of filtration. For ser- 
vice use, filtration relied upon to pro- 
duce clarity and considerable reduc- 
tion in bacteria, disinfection being 
effected by chlorination. Supporting 
structure for filtering layer consists 
of series of monel metal rings, one 
side flat and other scalloped, assem- 
bled in column or pack on rod with 3 
longitudinal flutes into which filtered 
water flows and passes upward and 
away to storage. Filtering area can 
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WATER 


CORPORAT; 


Over 80 years of manufacturing experience 
. .. designed for easy installation ... long years of 
trouble-free service ...interchangeable with those 
of other manufacturers ...corporation stops can be 
installed with any standard tapping machine. 


All Hays fittings made of single, uniform, high 
quality water service bronze, 85-5-5-5 mix... hy- 
drostatically tested at 200 pounds or more... plugs 
individually ground in for perfect fit...specially 
lubricated for permanent easy turning. 


HAYS MANUFACTURING COMPANY 


12 TH & LIBERTY STREETS, ERIE, PENNA., U.S. A. 


41 
=; 
and 
ad sToP 
y CUR 
ROUND DRAIN 
INVERTED 
MALE ADAPTOR | 
EXTENS, On 7 
PATTERN PATTERN 
BASE BASE | 
Mas Wg 
ELBow 


42 

| 

WRITE FOR THIS 

BOOK BY DR. HALE — 
‘Tells How To 


CONTROL 


This revised 
and enlarged 
edition, written by Dr. Frank E. 
Hale,* describes in detail methods of con- 
trolling various forms of microscopic life 
commonly dealt with in water supply 
systems. Descriptive material includes 48 
clear photo-micrograph studies of organ- 
isms discussed. Simplified methods of ap- 
plying copper sulphate are also shown. 

. . . Many of the most important water 
works specify Nichols Triangle Brand 
Copper Sulphate. Triangle Brand is avail- 
able in several convenient sizes for water 
treatment. Write today for details and 
book. *(Director of Laboratories, Dept. of Water 
Supply, City of New York) 


FOR YOUR REQUIREMENTS SPECIFY 


NICHOLS 


TRIANGLE BRAND 


COPPER SULPHATE 


THE STANDARD FOR OVER 50 YEARS 


MADE BY 


PHELPS DODGE REFINING CORPORATION 


Electrolytic Refiners of Copper 
40 WALL STREET + NEW YORK 5, N. Y. 
230 N. MICHIGAN AVE. * CHICAGO 1, ILL. 
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(Continued from page 40) 


be varied by increasing length or no. 


of columns in filter unit. Army filter 
comprises 6 columns, each made up of * 
about 265 rings, normal rated capac. 
being 100 gal./sq.ft. of surface. 
Cleaning effected by reverse flushing 
with filtered water. Frequent back- 
flushing necessary when water con- 
tains grease or fine clay. Several 
types of commercial diatomaceous 
earth used successfully—bulk density 
of one is about 0.2 g./ml. and, as sp. 
gr. of SiO» is 2.5, voids are of order of 
92°. Ceramic elements, suggested 
by A. V. Delaporte, exptd. with in '42 
as substitute for scarce metal rings. 
These gave satisfactory filtrate and 
no blocking not removable by back- 
flushing occurred. Even  fungoid 
growths induced by immersing in 
water contg. sewage fungi readily re- 
moved. Flow rate slightly greater 
than with metallic elements under 
same conditions but care in assembling 
necessary because of brittleness. Two 
filters, 200-gal. storage tank and 
pumps mounted on short-wheel-base 
army truck; 200 gal. filtered in about 
20-25 min. Working pressure con- 


_ trolled by relief valve set at 60 psi. 


Backflushing when 40 psi. reached. 
Often water pumped directly from 
source without pretreatment.—R, /. 
Thompson. 


Elimination of Animal Plankton 


Through a New System of Rapid Sand 
Filtration. J.P. BurrLe. Tech. Sanit. 
(Fr.) 43:107 (Sept.—Oct. ’48). Lab. 
studies to remove animal plankton by 
coagulation and_ settling produced 
poor results because organisms settled 
at very low rate; use of copper sulfate 
produced incomplete removal be- 
cause number of organisms resistant; 
light elimd. organisms incompletely. 
In sand filtration various factors im- 
portant: temp., filtration rate, size and 
form of grains, chem. compn. of sand, 
variation in resistance to water pas- 
sage, underdrains, elec. charges of 
particles in water, elec. charge on 

(Continued on page 44) 
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The meter used by thousonds 
of in the US 
ord obrood 


iS 


SURE TO MEET YOUR 
SPECIFICATIONS FOR ACCURACY, 
LOW MAINTENANCE, 

LONG LIFE 


Before you invest in water meters, get acquainted 
with the design and performance advantages 

which make Worthington-Gamon 

Watch Dog Water Meters first chowe of so many 
municipaliaies and privace water companies 

in dee Unseed Scates 


JOURNAL A.W.W.A. 


WATCH DOG WATER METERS 
“Weed Bag” sudeb .. . mode in 


WORTHINGTON-GAMON 
METER COMPANY 


296 South Street, Newark 5, New Jersey 
Subsidiary of 
WORTHINGTON 


PUMP AND MACHINERY CORPORATION 
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sand. Studies made through various 
membranes: [1] silk with openings of 
0.07 mm., [2] bronze with openings of 
0.05 mm., [3] porcelain plate and [4] 
porous ebonite. Natural plankton 
from Lake Geneva used (coned. by 
centrifuging) in sizes 0.20-0.024 mm. 
Plankton retained varied from 55 to 
83%, depending upon type of organ- 
isms. Exptl. sand filters with various 
types of inlets, cleaning mechanisms 
and underdrains led to constr. of 
rapid sand filter with porous bottom 
and backwashing with air and water. 
Results show avg. removal of 96% of 
plankton up to 100° with more easily 
retained organisms. No traces of 
clogging or cracking of porous plates 
after 3 yrs.; wash water used avgd. 
0.5%, max. 1.5%; sand bed remained 
intact; filtration rates 4.3 to 10.8 
mph.—W. Rudolfs. 


How to Utilize Natural Sands for 
Rapid Filtration. P.Frison. L’Eau 
Natur- 


(Fr.) 36:725 (Jan.—Feb. '49). 


al river, dune and sea sands plentiful 


in France but not used for water 
filtration. Utilization of sand con- 
trolled by its cleanliness, chem. 
compn., effective size and uniformity 
coefficient. For prelim. examn. pour 
some sand in water and observe 
cleanliness; for chem. compn. put 
sand in 20°, HCl for 24 hours and dry; 
loss should be less than 5°. Ex- 
amples and results given, also methods 
of calen. Comparison of the Hazen 
and Baylis methods for number of 
natural sands shows that effective 
sizes calcd. by Baylis method always 
low, but avg. differences only about 
5-6%. Author believes both methods 
of determining effective size aad uni- 
formity coefficient equally usable, 
provided chemical characteristics of 
sand known.—W. Rudolfs 


Slow Filtration of River Water. G. 
A. SCHROEYERS. Tech. Sanit. (Fr.) 
43:101 (Sept.—Oct. ’48). Natural slow 
filtration considered most important. 


Water may penetrate through auto- 
trophic or allotrophic beds. Water 
which has penetrated through auto- 
trophic bed does not contain much 
material in soln. as compared with that 
passed through allotrophic bed. Arti- 
ficial slow sand filters normally 1.20 to 
1.60 m. deep, filtering at rate of 10 
em./hr. With presettling rate can be 
increased to 15-25 cm./hr. Biol. film 
important in purif. but may result in 
odors. Sand used in Belgium usu- 
ally has diam. of 0.25 mm. and uni- 
formity coefficient of 1.5, allowing 
surface area of 15,000 sq.m. per cu.m. 
of sand. Filter runs vary from 60 to 
120 hr. Effluent, treated with 10 
ppm. hypochlorite, contains no coli- 
form organisms and annual avg. of 
22 bacteria (20°C.) per ml. In open 
slow filters biol. growth, particularly 
green algae, play important role. 
Closed filters have less biol. life and 
may filter at higher rate, but qual. of 
effluent will be poorer. U.S. 
rapid mech.-chem. filtration methods, 
absence of biol. growth requires 
chlorination for safety; in Belgium 
they prefer mech.-biol. filtration. A- 
bandonment of method used would 
result in material reduction in qual. of 
water now distributed.—W. Rudolfs. 


ANNUAL REPORTS 


Pasadena (Calif.) Water Dept. Annual 
Report (Year Ending June 30, 1948.) 
Organized in ‘12 by purchase of 3 
water companies, 33 other systems 
acquired. Water consumption 19.8 
mgd. or 152 gal. per capita. Distr. 
system 393 mi. of 2’’-36” mains, 1981 
hydrants and 33,720 services, 100% 
metered. 32°. of water obtained 
from wells, 8°% by gravity and 60% 
from Colorado R. by purchase from 
Metropolitan Water Dist. Gross rev- 
enue $1,477,587, gain of $185,660 over 
previous year. Expenses $1,337,555, 
increase of $101,555. Fixed assets, 
less depreciation, $5,224,046. Total 
liabilities $165,765. Payment to gen- 


(Continued on page 46) 
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Here’s all you need to repair a 
KENNEDY SAFETOP after collision damage 


one collision breakage 


and 30 minutes 


More and more communities standardize on 
KENNEDY SAFETOP Fire Hydrants because SAFE- 
TOPS are proved dependable under the most 
rigorous conditions ... and because SAFETOP main- 
tenance and repair features are simplified for 
greater economy and efficiency. 

Write for Bulletin 62 describing all the details of 
the KENNEDY SAFETOP’S design and construction. 
No obligation! 


THE 


KENNEDY 
1032 EAST WATER ST. 
ELMIRA, NEW YORK 


“VALVES + PIPE FITTINGS FIRE HYDRANTS 
OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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Only one man with a socket wrench L 3 E 
a large screw driver 4 
\ 
a light sledge hammer 
| 
| 
| CO 


46 


The Old Way 


The New Way 
to locate pipe 
with the 


M-SCOPE 


... the instrument that takes every bit of guess 
work out of locating buried pipe, valves, boxes, 


service stubs, etc. Write for bulletin No. 6. 


JOSEPH G. POLLARD CO., Inc. 
PIPE LINE EQUIPMENT 


New Hyde Park, N. Y. 
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| eral fund of city $73,607. Water rates 
| increased 20°7.—O. R. Elting. 


Santa Cruz (Calif.) Annual Report 


(June 1948). First cost of plant 
$2,813,175. Bonds $200,000. In- 
$212,529. Operation and 


maint. $103,003. Water consumption 
5.07 mgd. 74°) sold.—P. R. Elting. 


Hartford (Conn.) Water Bureau, Me- 
tropolitan District. Annual Report 
(1947). Organized ‘29. Dist. in- 
cludes Hartford and 7 adjoining 
municipalities. Estd. pop. served 
312,000; yearly avg. 31.54 med. 
Gravity supply. Distr. of revenue 
dollar, supply 6.4¢, purif. 3.9¢, distr. 
10.6¢, acctg. 3.5¢, administration 
15.8¢, taxes 1.6¢, depreciation 15.1¢, 
fixed charges 39.9¢, surplus 3.2¢. 
Distr. system of 640 mi. serves 41,032 
services (40,006 metered) and 4162 
hydrants. Gross revenue $1,815,752. 
Operating expense $814,223. Fixed 
capital $32,672,153; bonded debt 
$9,493,000: net worth $14,723,239. 
Consumption in excess of 30 mgd. 
occurred on 248 days as against 151 
days in '46.—O. R. Elting. 


Des Moines (Iowa) Water Works An- 
nual Report (1948). Operates under a 
5-man board of trustees. Pop. 
187,314, consumption 20.42 mgd. or 
109.0 gal. per capita. Water under 
pressure of 38-118 psi. delivered 
through 452 mi. of 4’’-36” mains to 
3860 hydrants and to 43,799 services, 
99.6% metered. Meters billed 80.6% 
of water pumped. Gross income 
$1,342,856; operation and = maint. 
$608,382, depreciation $131,358, in- 
terest and sinking fund $277,696, 


invested capital $212,771. Plant, 
less depreciation, $8,452,423: Total 
assets $9,562,232. Bonded debt 


$2,811,000. City’s equity $6,186,340. 
Pumping max. 42.9 mgd.; min. 8.7 
| mgd.; avg. 20.42 mgd. Coal 16.0% 
_ ash, 8791 Btu. as fired. Rainfall 


| 28.74'’-3.34” below normal; air temp. 
(Continued on page 48) 
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UNIFORM 
FILTER BED FLOW 
ASSURED WITH 
BUILDERS CONTROLLER 


The chart tells the story. By con- 
trolling flow with Builders Rate 
Controller, uniform, unvarying 
flow is maintained hour after hour, 
day after day. This direct acting 
unit with its precision bearings, 
Venturi body design, and power- 
ful actuating diaphragm, responds 
to the slightest change in flow — 
without lag or overrun. The valve 
path is entirely clear of air 
pockets; Model RCE has the least 
tendency to “hunt” of any water- 
works controller on the market. 


Controllers and Gauges °* 
Instruments 


BUILDERS PRODUCTS 


Venturi, Propeloflo and Orifice Meters * Kennison Nozzles * Venturi Filter 

Conveyoflo Meters ° 

Wheeler Filter Bottoms * Master Controllers * Chlorinizer- 

Chlorine Gas Feeders * Filter Operating Tables * Manometers 
Chronoflo Telemeters 


JOURNAL A.W.W.A. 


Materials of construction — Mee- 
hanite castings, Everdur bolts, and 
stainless steel shafts — provide 
long-lasting efficiency and easy 
maintenance. Nearly fifty years of 
laboratory research and the com- 
bined experience of leading 
waterworks engineers are 
reflected in the design of the 
Builders Controller. 

For Bulletin D1-600.20, address 
Builders-Providence, Inc., (Division 
of Builders Iron Foundry), 
Providence 1, R. |. 


Type M and Flo-Watch 


BUILDERS 


PROVIDENCE 
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avg. 51°F., max. 90°., min. —2°; 
water temp. avg. 56°F., max. 72°, 


min. 42°.—O. R. Elting. 


Dubuque (Iowa) Water Dept. An- 
nual Report (Year Endign Mar. 1948). 
City manager with mayor and council. 
8 artesian wells 1300-1781’ deep, 
6-16" diam. and mine tunnel. 
Pump capac. 35 mgd., storage 11.7 
mil.gal., 123 mi. of mains, 953 hydrants, 
10,383 services 100°% metered. Pop. 
43,892, consumption 3.72 mgd. 
Depreciated value of plant $1,788,494; 
investment $160,000. No bonded 
debt. Operating revenue $217,205; 
operation and maint. $111,815; main 


extensions and other betterments 
$128,827. Water salable 74%. Re- 
commended improvements: 8-mgd. 


softening plant; 0.5 mil.gal. storage 
reservoir, 24’ feeder main; feeder 
mains, warehouse and repair shop, 


Diagrammatic and 
Tabular Matter 


LIMITORQUE 


VALVE CONTROLS 


land 


New York 
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Hundreds upon hun- 
dreds of valves on 
and sea— for 
every conceivable 
use, are being safely, 
speedily and depend- 
ably opened and 
closed by “Limi- 
Torques’’, day in 
and day out. 


PHILADELPHIA GEAR WORKS, 


ERIE AVENUE and “G” STREET, PHILADELPHIA 34, PA. 
Pittsburgh 
in Canada: William and J. G. Greey Limited, Toronto 


Vol. 41, No.7 


two pumping units. No tax levy or 
hydrant rental. 25% of salaries of 
city manager, auditor and treasurer 
paid from water funds.—O. R. Elting. 


New Orleans (La.) Sewerage and 
Water Board. Annual Report (1947). 
Pension system established in ‘42. 
Board contributes 3° of payroll. 
New constr. costs for sewerage, water 
works and drainage met by taxation; 
operation and maint. met by water 
rents; city budget pays for operation 
of drainage system, but latter does not 
meet requirement and some income 
contributed by water works and 
sewerage funds. Lack of finances and 
unstable condition of pipe market 
hampered carrying out of much needed 
improvements. Improvements total 


$33,000,000 urgent. Total water, 
sewerage and drainage assets 
$83,054,108. Outstanding bonds 


... Of great interest 

to Water Works & 
Sewerage Engineers 
and Operators .... 


This catalog shows differ- 
ent types; how they work; 
how they are connected; wir- 
ing diagrams; control panels; 
floor stands; position indica- | 
tors; pictures of “LimiTorques” 
in action; views of “Limi- 
Torques” applied to many 
makes of valves, etc.— indeed, 
a veritable “‘treatise” on Mo- 
torized Valve Operation. 


Please use your business let- 
terhead when writing for this | 
valuable catalog. 


Chicago 


you've been 
96 Pages 
of Illustrated, 
| Que 
ywitoR 
g CONT 
inc. 
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METER INSTALLATIONS WITH 


FORD YOKES 


Rigid, constant spacing of the Ford Yoke makes meter 

setting and changing surprisingly easy. Inlet and 

outlet pipes are permanently connected and aligned 

even when meter has been removed. No danger- 

ous yanking or twisting of pipes is ever necessary. 

The simple expansion connection needs no 

wrenches yet makes a tight, trouble-free meter 

installation. When meter is removed, the ex- 

pansion fitting stays with it, making water 
stealing quite impractical. 

Ford Yokes are made in three types, 

Riser Yokes, Angle Yokes and Straight 

Line Yokes. All are equipped with proper 

fittings and gaskets. In ordinary usage, 

they last a lifetime. 


Send for Complete Ford Catalog 


FOR BETTER WATER SERVICES | 


THE FORD METER BOX COMPANY, INC. 
Wabash, Indiana 
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APPROVED 
by we 
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GREENBERG 


Independently Valved HYDRANTS 


for non-freezing climates 


Western water works engineers and fire 
chiefs were the first to approve Greenberg 
California-type fire hydrants. Now, after 
exhaustive tests, Underwriters’ Laborator- 
ies, Inc. has confirmed your judgment. 
Greenberg No. 74 and 76 hydrants are 
equipped with independent valves of a 
new type which open quickly and easily, 
allowing full flow with minimum resist- 
ance. They close tightly without water 
hammer. A major over the 


old “cork in bottle” type valve 


Other innovations such as you 
would expect of the people 
who evolved the California- 
type hydrant 75 years ago are 
shown in the free booklet “Hy- 
| drants by Greenberg.” May we 
~ send you a copy? 


STABILITY 1854 


/ 
BRONZE PRODUCTS 


GREENBERG 
M. GREENBERGS SONS 


765 Folsom St + San Francisco + Calif « EXbrook 2-3144 


CONDENSATION 


_Elmira (N.Y.) Water Board Report 


| Elected board, 
terms. Pop. 


Los Angeles Seattle « Portland « Salt Lake City * Denver 
El Paso * New York © Hartford «© Washington, D.C. 
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_ $12,728,000; water works and sewer- 
age operation income $2,358,506; ex- 


pense $2,012,336. 97 953 Meervices, 


| 95,901 metered, 899 mi.J2-48” mains, 
| 8637 hydrants.—O. R. Elting. 


Municipally owned since 15. 
5 men, overlapping 
served 65,000; 7,021 
mgd; 165 mi. of mains 4” and larger; 
854 hydrants; 15,112 serivces, 100°% 
metered. Plant first cost $3,100,082; 
depreciation $891,127; cast, invest- 
ments special fund reserves 
$223,532; debt free. Income 
$320,587; operating costs, including 
taxes and depreciation, $351,150. 
Supply from Hoffman Creek (34%), 
gravity; Chemung R. (66°7), pumped. 
Purif. plart of 24 rapid sand filters. 
Reservoir capac. on distr. system total 
6.5 mil.gal. Capital expansions have 
been made from revenue. Increased 
cost of operation and maint. and 
constr. will require addl. funds for 
needed expansion.—O. R. Flting. 


(1947). 


Cleveland (Ohio) Division of Water 
and Heat. Annual Report (1947). 
Receipts $7,865,923, expenditures 
$7,799,409. Cash balance Dec. 31, 
$3,640,823. Fixed assets $65,671,147. 
Surplus $28,751,957. 
preciation $31,617,436. Bonded debt 
$18,203,000, offset by investments and 
sinking fund of $11,492,883. 225 
mgd. supplied to 2819 mi. of main 
serving 36,020 hydrants and 194,092 
services 99.5% metered. Pop. served 
1,312,630, located in city of Cleveland 
and 47 suburban municipalities, 4 of 
which have master meters. Per capita 
consumption 171 gpd. 83.20% of water 
accounted for by meters. 3 main and 
9 secondary stations lift Lake Erie 
water to 4 service pressure dists. 
Pump capac. all services 1083 mgd. 
2 purif. plants of 315 mgd. capac. 
Cost of delivering water to distr. plus 
operation and maint. $47.14 per mil.- 
gal.—O. R. Elting. 


(Continued on page 52) 
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Protec 


EVERY PART 
OF WATER FACILITIES 
OF THIS TYPE 


As Water Works NO-OX-ID is a mulkti- 
purpose protector, it can be used to rust- 
proof every part of the water-serving facili- 
ties. Coatings are tough, resilient, dense. 
Retain thickness under all extremes of 
weather on metal or concrete. Chemi 
inhibitors stop all underfilm corrosion. A 
plication can be made easily, evenly, a 
plant personnel. 


PROTECTS WATER TANK—NO-OX-ID 
preserves metal of old and new tanks, inside 
and out. Unlike many coatings, it does not 
lose bond on inside applications; maintains 
an easily cleaned surface. NO-OX-ID 5C 
Primer and Aluminum Protective Coatin 
give years of corrosion protection to conk 
exteriors. 


PROTECTS SUPERSTRUCTURE— 

the superstructure NO-OX-ID prevents 
the corrosion that weakens these important 
members of the tank construction. Appli- 
cation can be made by brush or spray, with- 
out extensive precleaning. NO-OX-ID 
kills existing rust; stops further formation 
because it contains inhibitors. 


PROTECTS WATER MAIN—When Water 

Works NO-OX-ID Lining is applied to the 

inside of water mains, formation of tubercles 

and the roughening of the pipe interior, that 

result in pressure loss, come to an end. 

Lining will not crack or peel. Can be a 
lied in all weather with equipment easily 
andled in confined areas. 


PROTECTS THE WATER ITSELF—As 
NO-OX-ID imparts no taste or odor to 
water, it offers ideal inside protection to the 
water-supply tank and to concrete basins. 
Prevents contamination and waste of costly 
finished water through seams and cracks. 
Analyses of water from NO-OX-ID-treated 
tanks by Boards of Health give assurance of 
purity. Special applications for all temper- 
atures. 


THE LEADER IN RUST PREVENTIVES 
AND BOILER WATER TREATMENT 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., Chicago 4 < 807-15 Mateo St., Los Angeles 
205 E. 42nd St., New York . 2454 Dundas St., West, Toronto 
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Erie (Pa.) Bureau of Water Annual 
Report (Dec. 31, 1947). Pop. served 
138,000. 29,454 active services, 5% 
metered. Consumption 38.46 mgd., 
278 gal. per capita, 310 mi. mains, 
1695 hydrants. Income $891,339, ex- 
penditure exclusive of depreciation 
$953,320. This includes $97,142 capi- 
tal expense and $180,950 new plant. 
Fixed assets (depreciated) $9,935,824, 
cash $548,347, bonds outstanding 
$806,000. Lake Erie water. Chest- 
nut St. plant 17,641’ of 60” intake; 
24-mil.gal. settling basin; low-lift 
pumps 3-20 mgd.; 32-mgd. filter plant; 
high-lift pump 60-mgd. total capac. 
West plant 8,745’ of 72” intake; 34- 
mgd. low-lift station; 24-mgd. filtra- 
tion plant; 32-mgd. high-lift pump 
capac. Two service dists. with 33- 
mil.gal. and 10-mil.gal. storage. Two 
standpipes of 440,000 and 400,000 
gal., with booster stations servicing 
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Contracts awarded 
for 3 new pumps, total capac. 52 mgd., 


outlying dists. 


for various services. New 14-mgd. 
low-lift pump installed and ready for 
operation.—O. R. Elting. 


Greenville (S.C.) City Water Works. 
Auditor’s Report (Year Ending July 
31, 1948). Gross income $567,116. 
Net profit from operation $349,300, 
compared with $291,947 for '47. Of 
this sum $170,000 applied to capital 
charges; $134,448 to addns. to plant. 
Plant and equip. $5,433,637. Total 
assets $6,100,461. Surplus (excess of 
assets over liabilities) $3,174,338.— 
O. R. Elting. 


Uvalde (Texas) Annual Report (June 
1948). Munic. water plant purchased 
28, cost $125,000, present valua- 
tion $380,463. Outstanding bonds 
$149,000. Water from four wells 


(Continued on page 54) 


BACTERIA 
IN THE PIPE LINE 


Can the action 
of sulfur bacteria 
(Thiobacillus thio- 
oxidans) on sulfur 
be prevented by the 
use of a bactericide in a sulfur joint- 
ing compound? 

The answer, by qualified authorities 
is YES! 

Atias research made use of this in- 
formation. Tegul-MINERALEAD has 
contained a bactericide in correct pro- 
portions for more than two years. 


|| MORE THAN EVER 


SUPERIOR 
For Jointing Bell and Spigot Pipe 


THE ATLAS MINERAL PRODUCTS COMPANY ; 


SPARLING 
Main-Line Meters 


Consistent Accuracy 
Ease of Installation 
and Maintenance 
Low Pressure Loss 


Quotations and 
Bulletin 310 come 
at your request. 


LOS ANGELES 54... . Box 3277, Terminal Annex 


Pennsylvania 


Mertztown 


1500 South Western 
101 Park Avenue 

see 726 Reserve Loan Life Bldg. 
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American Concrete Cylinder 
Pipe helps reduce the 
cost of delivered water 
throughout Pacific States 


Although the Company began the development and manufacture of American 
Concrete Cylinder Pipe eighteen years ago, 1941 marks the first appearance of 
this composite, modified prestressed pipe in its present form. Since 1941, this 
pipe has become established throughout the West as one of the outstanding 
developments in the field of pressure transmission of water. American Concrete 
Cylinder Pipe combines efficiency and economy in the medium diameter range 
from 14” to 36” inclusive and in the range of operating pressures from 100 psi 
upward. This pipe is manufactured in nominal lengths of 30 feet. Its design 
incorporates the physical properties of steel with the protection and permanency 
of concrete. The Lock Joint Rubber Gasket Joint simplifies installation—assures 
positive water-tightness under normal operating conditions. 


The economies of American Concrete Cylinder Pipe are reflected in initial cost, 
ease of installation, sustained capacity, and trouble-free service. All of these 
factors mean substantial savings in the cost of delivered water. Complete in- 
formation available upon request. 


IN PACIFIC NORTHWEST... 

Now, in addition to nee plants at Los Angeles and Oakland, the com- 
pany’s Portland Plant is fully equipped to furnish American Concrete Cylinder 
Pipe to water users in the Pacific Northwest. Inquiries to Box 1898, Piedmont 
Station, Portland 11, will receive prompt attention. 


PIPE AND CONSTRUCTION CO. ) 


Concrete Pipe for Main Water Supply Lines, Storm & Sanitary Sewers, Subaqueous Pipe Line: 
P. O. Box 3428, Terminal Annex, Los Angeles 54, California 
Main Offices and Plant—4635 Firestone Blvd., South Gate, Calif. 
District Sales Offices and Plants—Oakland, San Diego, Portland, Oregon 
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CONTROL 


RESIDUAL 
CHLORINE 


CHLORINE is indispensable in the 
purifying of municipal water. 
Necessary, also, is the condi- 
tioning of this water for drinking 
purposes by the use of an ef- 
fective antichlor, to make it 
more pleasant-tasting. 

Superintendents and en- 
gineers of well managed plants 
make routine use of “Virginia” 
liquid Sulfur Dioxide (““Esotoo”’) 
in their filtering installations. 
They know, from experience, 
that ““Esotoo” provides that ac- 
curate and positive control of 
residual chlorine which is so 
essential to palatable drinking 
water. 

Our technical staff is at your 
service in solving this problem. 
Write to us for full information 
about “Esotoo” (SO,) as a de- 
chlor. Virginia Smelting Com- 
pany, West Norfolk, Virginia. 


50 YEARS OF SERVICE TO INDUSTRY 


The preferred dechlor 


WEST NORFOLK e NEWYORK « BOSTON e DETROIT 


| 
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260-400’ deep in limestone. Water 
rises to within 40’ of surface, 28 mi. of 
main, 250,000-gal. storage. Income 
$74,085; expense $54,782, includes 
$12,000 for garbage collection.—O. R. 
Elting. 


Green Bay (Wis.) Water Dept. Annual 
Report (1948). Five-man board of 
commissioners. Gross income $319,- 
957; operating expense $146,505; taxes 
$45,714; depreciation $32,557; inter- 
est $34,970; surplus $60,210. First 
cost of plant $2,509,000. Bonds out- 
standing $557,000. Mains 144 mi., 
12,112 metered services, 828 hydrants. 
Avg. consumption 5.08 mgd., 104.6 
gpd. per capita, 86.1°% water sold. 
Pumpage greatest in history. Water 
obtained from 8 wells. Addnl. supply 
needed.—O. R. Elting. 


Brockville (Ont.) Annual Report 
(1947). W.W. Inf. Exch.—Canadian 
Sec. A.W.W.A., 7:E:2:3 (Apr. °48.) 
Supply from St. Lawrence R. chlori- 
nated. Pop. served 14,000. Avg. 
pumpage 3.39 mgd., increase of 0.23. 
Services 3322 (only 57 metered), hy- 
drants 181. Water supplied free to all 
consumers for 6 mo. Net revenue 
$37,772.01, profit $3,083.35. Details 
of rates included.—R. E. Thompson. 


Chatham (Ont.) Annual Report (1947) 
W.W. Inf. Exch.—Canadian Sec. 
A.W.W.A., 7:E:7:13 (Dec. ’'48). 
Supply from Thames R., filtered and 
chlorinated. Consumption by 23,000 
pop. avgd. 3.73 mgd. (U.S.)—162 
gpd. per capita. Chemicals used: 
alum, ammonium sulfate and chlorine, 
latter avg. 17.4 Ib./mil.gal. Water 
cost per 1000 Imp. gal. $6.50. Re- 
ceipts $166,679.40; disbursements 
$189,457.30. Assets $1,074,793.41. 
Mains 51.8 mi.; services 5013; hy- 
drants 294 (5.6 per mi. of main.).— 
R. E. Thompson. 


Guelph (Ont.) Annual Report (1947). 
W.W. Inf. Exch.—Canadian Sec. 
(Continued on page 56) 
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THIS HERSEY CATALOG 


will give you detailed information on the most complete line of 
Water Meters made 
Your copy is available at the nearest branch office : 
HERSEY MANUFACTURING COMPAN 


SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK PORTLAND, ORE. PHILADELPHIA -- ATLANTA — DALLAS —- CHICAGO 
SAN FRANCISCO —- LOS ANGELES 
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A.W.W.A., 7:E:8:14 (Dec. 48). 
Supply from springs and wells, chlori- 
nated. Pop. 27,077. Consumption 
avgd. 5.12 mgd., 189 gpd. per capita. 
Total cost of pumping $12.06/mil.gal. 
Services 6525; hydrants 274; meters 
230; mains 56.8 mi. (12' per capita).— 
R. E. Thompson. 


Oshawa (Ont.) Annual Report (1947). 
W.W. Inf. Exch.—Canadian Sec. 
A.W.W.A., 7:E:6:12 (Dec. ’48). 
Supply from L. Ontario, filtered and 
chlorinated. Consumption 1117.72 
gal. by 33,924 pop. (6000 outside city 
limits)—5768 of 6999 customers me- 
tered. Suburban monthly rates 20¢/ 
100 cu.ft. up to 1000 cu.ft.; 14.4¢ plus 
service charge for each addnl. 100 
cu.ft.; 10% discount for prompt pay- 
ment. Income $201,727.22, expendi- 
tures $198,364.84, surplus $3,362.38. 
Investment in system $1,359,761.06; 
debenture debt $77,485.63—R. E. 
Thompson. 


OTHER ARTICLES NOTED 


Recent articles of interest, appearing in 
American periodicals not abstracted, are 
listed below. 


International Joint Commission Study 
of the Detroit River. M.LEBosQuet 
Jr. Sew. Wks. J., 21:525 (May '49). 


Relation of Stream Characteristics to 
Disposal of Chemical Manufacturing 
Effluents. V.L. KInG ET AL. Sew. 
Wks. J., 21:534 (May '49). 


Municipal Public Relations. Anon, 
Pub. Management, 31:3:77 (Mar. ’49). 


Recent Labor Legislation and Its 
Effects on Public Utility Operations. 
Joun H. Murpocnu, Jr. J.N.E.W. 
W.A., 63:1:14 (Mar. ’49). 


A Critical Review of the Literature of 
1948 on Sewage and Waste Treatment 
and Stream Pollution. FSWA Com- 
mittee on Research. Sew. Wks. J., 
21:2:228 (Mar. ’49). 


An Engineering Concept of Flow in 
Pipes. CHARLES W. Harris. Proc. 
A.S.C.E., 75:555 (May °49). 


Water Hammer and How to Control 
It. PuitreS. Davy. Pub. Wks., 80: 
5:30 (May °49). 


High Cost of Quantity Surveys Works 
Against Their Adoption. LEsLIE H. 
ALLEN. Eng. News-Rec., 142:17:51 
(Apr. 28, *49). 


Supersonic Methods Short-Cut Reser- 
voir Silt Measurements. CHARLES 
W. Tuomas. Civ. Eng., 19:5:43 (May 
"49). 


Reservoir Sedimentation in Lime- 
stone Sinkhole Terrain. GUNNAR M. 
Brune. Agr. Eng., 30:2:73 (Feb. 
’49), 


Multipurpose Reservoirs Aid Down- 
stream Water Supply. F. W. Kir- 
TRELL & JOHN J. QuINN. Eng. News- 
Rec., 142:21:42 (May 26, '49). 


Aerial Spraying Controls Reservoir 
Growths. Anon. Pub. Wks., 80:5: 
23 (May ’49). 


Water and Sewage Chemistry and 
Chemicals. ANon. Pub. Wks., 80: 
5:50 (May ’49). 


Simplified Amperometric Titration 
Apparatus for Determining Residual 
Chlorine in Water. W. A. MAHAN. 
Wtr. & Sew. Wks., 96:5:171 (May 
"49), 


Effect of Various Aqueous Solutions 
Upon the Reactions at Pure Iron 
Anodes and Cathodes—Part II. W. 
W. KITTELBERGER & A. C. ELM. 
Corr., 5:5:155 (May ’49). 


Porous-Plate Filter | Underdrains. 
FRANK C. Rog. Wtr. & Sew. Wks., 
96:6:225 (June ’49). 

A Novel Foam System. C. L. JoNEs. 
N.F.P.A. Quart., 42:248 (Apr. '49). 
Present Status of Organic Synthetic 
Detergents. A. B. HERSBERGER & C. 
P. Nemic. Chem. & Eng. News, 
27 :1646 (June 6, ’49). 
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PEERLESS PUMP PLANT AT INDIANAPOLIS, IND. 
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vertical pumps. 
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19 ACRES OF MODERN PLANT FACILITIES 


Here is one of America’s most modern 
pump factories. Peerless Pump’s new 
plant at Indianapolis is devoted entirely 
to making pumps and handling pump 
service. All types of pumps in the Peerless 
line, horizontal centrifugal, deep well 
and close-coupled turbines, Underwriters’ 
approved fire pumps and domestic water 
systems are made and serviced in this - 
plant. No expense has been spared in 
tooling Peerless-Indianapolis to insure 
accurate pump production; testing facili- 
ties at Indianapolis are being incorporated 
into one of the largest pump laboratories 
in the country. Add these factors to sound 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Los Angeles 31, California 


DEVOTED EXCLUSIVELY TO MAKING PUMPS 


Indianapolis, Indiana 
District Offices: New York 5, 37 Wall Street; Chicago 40, 
4554 North Broadway; Atlanta Office: Rutland Building, 
Decatur, Georgia; Omaha, Nebr., 4330 Leavenworth Street; a 
Dallas 1, Texas; Fresno, Calif.; Los Angeles 31, California 


basic Peerless pump designs, to the high 
caliber of Peerless personnel and to Peer- 
less’ extensive manufacturing facilities at 
Los Angeles, California, and they com- 
bine to make available as comprehensive 
pump service as is offered to pump owners 
and buyers anywhere. Peerless-Indianap- 
olis is open for your inspection. You 
are cordially invited to see for yourself 
how Peerless-Indianapolis will exactly fit 
your needs 
for pumps 
and pump 
service. 


Peerless. 


VERTICAL AND HORIZONTAL 


Pumps 


Newest pump factory 
in the U. S$. geared to 
high speed produc- 
tion of horizontal and 
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STOP FISH 


This patented fish control method 
employs modern electronics in over- 
coming a serious operating and mainte- 
nance problem. Fish of all sizes are kept 
at a safe distance from intake structures, 
or screens, by the use of an Electronic 
Control Unit. This equipment, gener- 
ating special electrical impulses, ener- 
gizes an electrode system designed and 
engineered for your particular fish con- 
trol problem. 

The Burkey Electric Fish Screen has 
been thoroughly proven through years 
of service in Condensing Water Intakes, 
Hydroelectric Plants, Water Systems 
and Industrial Pumping Installations. 


DOES NOT STUN OR KILI FISH. 


Recommended by State Conservation Officials. 
Free literature and quotations upon request. 


Electric Fish Screen Co. 


1130 Ne. Polasettie Piece, Hellyweod 46, Calif. 


SERVICE LINES 


Vol. 41, No.7 


Amine treatment for corrosion 
prevention through the combined effect 
of increasing the pH of the water and 
surface protection of the metal itself 
is the subject of a new booklet issued 
by the Bird-Archer Co., 400 Madison 
Ave., New York. Entitled “Corrosion 
Protection of Steam and Condensate 
Return Systems,” the 4-page folder is 
available upon request. 


Magnesium anodes for cathodic 
protection are described in several in- 
formation sheets issued by Dowell, 
Inc., which has taken over their mar- 
keting from the parent company, the 
Dow Chemical Co. Complete details 
about the anodes, including dimen- 
sions, weight, electrical rating and 
price information are provided. The 
illustrated sheets are obtainable from 
Dowell, Inc., Kennedy Bldg., Tulsa 3, 
Okla. 


An air-powered pipe saw is de- 
scribed in literature available from the 
E. H. Wachs Co., 1525 N. Dayton St., 
Chicago 22. The device cuts cast-iron 
or steel pipe from 12 to 48 in. in 
diameter at a rate of 2 in. per minute. 


“Preload Tanks,” a handsomely 
prepared and illustrated 24-page book- 
let, discusses in detail the origin, uses, 
design and construction of wire-wound 
concrete tanks. Included are specifi- 
cations for materials, a capacity chart 
for Preload tanks of various diameters 
and heights, and construction photo- 
graphs. The Preload Corp., 211 E. 
37th St., New York 16, will supply 
copies upon request. 
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LOW 


MAINTENANCE COSTS— 
Due to CALMET’S 


Simple Design .. . 


Longer Wearing Parts! 


Simply remove four bolts 
and instantly any part in 
the CALMET is available 
for inspection or quick, 
easy repairs without dis- 
turbing main line connec- 
tions. CALMET parts are 
well balanced, precision 
engineered and slower mov- 
ing, thereby subject to less 
wear, fewer replacements. 
Top and bottom gear train 
spindles, bottom pinions, 
measuring chamber screen 
and all inside screws are 
made of Monel to discour- 
age corrosion, wear longer. 
That’s why CALMETS give 
you lasting accuracy and 
long life with LOW main- 
tenance cost! 


@ SALES REPRESENTATIVES— 
Write for complete details of 
the CALMET franchise in your 
territory. 
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| C \LMET WATER METERS 
| MADE BY WELL MACHINERY & SUPPLY CO.,INC.—FORT WORTH, TEXAS 
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TECHNICAL 
SESSIONS 


California Section: Two hundred and forty-six members and 
guests gathered in Bakersfield on April 29, 1949 for the second spring 
regional meeting of the California Section of the American Water Works 
Association. All functions of the meeting were held in the Bakersfield Inn, 
headquarters hotel for the conference. 

Chairman Grayson opened the technical sessions with a few words of 
welcome and Frank Miramontes, Supervisor of Pump Testing, Pacific Gas 
and Electric Company, San Francisco, presented the first paper on “Deep 
Well Pump Testing to Maintain Minimum Pumping Costs.” The second 
paper on “Present Status of Ground Water Levels in Southern San Joaquin 
Valley” was presented by Irvin M. Ingerson, senior hydraulic engineer of 
the Division of Water Resources, State Department of Public Works, Sac- 
ramento. The “Panel and Open Discussion on Distribution System Com- 
plaints” led by W. W. Aultman, water purification engineer of the Metro- 
politan Water District of Southern California, closed the morning program. 
The subject was divided into three parts: “Common Causes of Distribution 
System Complaints,” discussed by L. L. Flor, sanitary engineer of the La 
Mesa, Lemon Grove and Spring Valley Irrigation District; “Prevention 
and Correction of the Common Complaint Causes,” handled by Bernard 
Schiller, sanitary engineer, Southern California Water Co.; and “Customer 
Approach and Closure of Cases,” expounded by Roy E. Dodson, sanitary 
engineer of the San Diego Water Department. 

The first paper of the afternoon was given by Robert T. Durbrow, 
Executive Secretary of the Irrigation Districts Assn. of California, on the 
subject “Problems Arising From Water Used From Irrigation Water Sys- 
tems for Domestic Purposes.” Although these districts were formed pri- 
marily to furnish water for agricultural purposes, many demands for domes- 
tic service are received from those who have no other source of supply, and 
this poses many problems of water purity. Hugh M. Wood, superintendent 
of the Ventura Water Department, presented a paper on the subject “Pre- 


(Continued on page 62) 
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VALVES: A.W.W.A. type, iron 
body, bronze mounted with double 
disc parallel seat or solid wedge type. 
Non-rising stem, outside screw and 
yoke, or with sliding stem and lever. 
Also furnished hydraulically operated. 
Square bottom type operates in any 
position. All rugged and dependable, 
made of best material with highest 
quality workmanship. 


Hydrants 


Hub Ends, 
Mechanical Joint, 
Flanged or 
Screwed. 


M&H 
Products 
Include— 


FIRE HYDRANTS 
GATE VALVES 
TAPPING VALVES 
WALL CASTINGS 
SPECIAL CASTINGS 
TAPPING SLEEVES 
CHECK VALVES 
FLOOR STANDS 
EXTENSION STEMS 
SHEAR GATES 
MUD VALVES 
VALVE BOXES 
FLAP VALVES 
SLUDGE SHOES 
FLANGE AND FLARE 
FITTINGS 
FLANGED FITTINGS 
B & S FITTINGS 
CUTTING-IN TEES 


HYDRANTS: Standard A.W.W.A. 
type approved by Underwriters and 
Factory Mutuals. Dry top, revolving 
head, easy to lubricate. High effi- 
ciency because barrel diameter not 
reduced and there are no working 
parts or obstructions in waterway. 


Write for Cataleg No. 34 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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(Continued from page 60) 
paring for and Handling Problems of Water Shortage in Drought Periods.” 
After a brief description of the development of the system, the author de- 
scribed drought conditions of last year and how they were met. At first, 
water shortage was publicized, irrigation water was rationed, and consumers 
were requested to conserve wherever possible, but as conditions became 
more critical, an emergency ordinance was adopted further reducing water 
usage. In general, most consumers cooperated, but there were some re- 
ports of violations, although no arrests or convictions were made. The au- 
thor is of the opinion that development of storage for surface run-off would 
be the best solution for prevention of future water shortages in that area 
during drought periods. 

The last paper of the afternoon was given by William J. Stephens, man- 
ager of the Personnel Division, East Bay Municipal Utility District, Oak- 
land, on the subject of “Labor Relations.” The afternoon session closed 
with a very brief discussion of pending legislation relative to water pollution 
control in California. 

Entertainment was provided for the ladies during the day and the eve- 
ning banquet which climaxed the conference was open to all. One hundred 


(Continued on page 64) 


KLETT SUMMERSON 


ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 
Can be used for any de- 


termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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Two ACCELATORS' Give 
DOUBLE Capacity in 


12'/,%o LESS Space! 


FLORIDA 


WATER TREATING PLANF.« CITY OF TAMPA, 
WO ACCELATORS occupying 
11,000 square feet of space now 


f deliver 30,000,000 g.p.d. of 


finest quality water for the city of 
Tampa, Florida! The old settling basin 
method requiring 40,000 square feet 
of space, delivered only 15,000,000 
g-p.d. The great saving in space be- 
tween the two different installations 
is forcefully illustrated in the aerial 
view above. 


During six months of the year the 
ACCELATORS soften the water. Dur- 
ing the other six months they remove 
a. Both softening and color re- 
moval are effected during the transi- 


tion period. Specifically, these two 
ACCELATORS handle water which 
varies from hardness 180 p.p.m. and 
color 40 to hardness 40 p.p.m. and 
color 200 (and all degrees in be- 
tween), delivering an effluent averag- 
a hardness 100 p.p.m. and color 
of 15. 


ACCELATOR will give you: 1. Lower 
construction costs, 2. Simpler opera- 
tion, 3. Faster chemical reaction, 4. 
Higher ratings, 5. An exclusive slurry 
recirculation feature which produces 
uniformly better, clearer water in less 
time! May we send you complete in- 
formation? 


| FREE LABORATORY SERVICE. .SEND FOR THIS 
| WATER CONDITIONING ANALYSIS SHEET! | 


Get our Water Analysis Sheet, then 
fill in ond return it with a sample. 


You will receive our laboratory analy- | 
sis and report promptly. A valuable 
INFILCO CHEMICAL CALCULATOR | 
slide rule sent FREE to all who re- 
turn it, There's no cost or obligation. 


© BETTER WATER CONDITIONING 


AND WASTE TREATMENT SINCE 
1894 
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(Continued from page 62) 


and seventy-two members and guests attended. After an excellent dinner 
and music presented by a marimba band, A. L. Trowbridge, engineer for the 
Kern County Land Co., gave a most interesting talk on the historical de- 
velopment of water in the Lower San Joaquin Valley. Entertainment was 
provided by “Dr. Mechado,” a surprise speaker who, after a few introduc- 
tory remarks, gave a story in rhyme of his impressions of the meeting. The 
conference was officially closed by Chairman Grayson with a reminder that 
Sacramento is the Fall Conference city and all are most cordially invited to 
attend. 


H. C. MepBery 


Secretary-Treasurer 


New York: The annual Spring Meeting of the New York Section 
was held at the Hotel Mark Twain, Elmira, on Thursday and Friday, April 
28 and 29, 1949. The meeting was attended by about 330 Association mem- 
bers, and general reports were that the program was an excellent one. It 
was particularly interesting, due to the fact that very able speakers were 
obtained. 

Secretary Harry Jordan discussed the effect of the cold war on water 
works construction. John Murdoch Jr., Vice-President and Counsel of the 
Water Works Service Co. and President of the Pennsylvania Water Works 
Assn., presented an excellent paper of public interest on water rate in- 
creases. 

The other papers of special interest were “Revision of Water Rates in 
the Light of Present-day Costs,” by Maurice R. Scharf, consulting engineer 
of the Jamaica Water Supply Co., Jamaica, L.I., and “A Simplified Book- 
keeping System for Small Water Works Plants,”’ by George J. Natt, senior 
civil engineer, Water Power and Control Commission, Albany, N.Y. (June 
JourNAL, p. 479). Of particular note were both the Panel Discussion and 
Water Works Round Table Conference which were attended by and par- 
ticipated in by almost the entire membership present. 

The usual business meeting was held and the Elmira College Women’s 
Glee Club and the Cornell Savage Club entertained after the banquet. 
R. K. BLANCHARD 
Secretary-Treasurer 


Pacific Northwest: An excellent program ranging from “Water 
Chlorination in Principle & Practice” by Harry Faber of New York to i 
“Jack Frost and the Water System” by Fred Jones of Spokane was fur- 


nished by a very active committee under Arthur Musgrave at the twenty- 
second conference of the Pacific Northwest Section on May 12-14 at the 
Bellingham Hotel in Bellingham, Wash. 


Henry Donnelly, genial water su- 


(Continued on page 66) 
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In considering replacement vs. reconditioning of a 53 year old line 
carrying Water to Chula Vista and National City, Calif., the California 
Water and Telephone Company decided to recondition the line since 
replacement in addition to the tremendous cost would have meant dis- 
turbing many acres of valuable citrus and vegetable fields. 


Reconditioning involved a thorough cleaning by National of over 
15,000 feet of 24 inch line, after which the entire line was centrilined. 


According to information received, the reconditioning has added at 
least 20 years more of useful life with a marked increase in the volume 
of water previously handled. 


Our engineers will gladly submit facts and figures on how National has 
solved similar problems for other utilities. Why not write today? 


NATIONAL WATER MAIN CLEANING CO., 50 church st., N.Y. 


ATLANTA, GA., 333 Candler Building * ATLANTA, GA., 1221 Mortgage Guarantee Bldg. 
BOSTON, MASS., 115 Peterboro St. * CHICAGO, ILL., Room 1336, 122 So. Michigan 
Avenue * FLANDREAQU, S. D., 315 No. Crescent Street « KANSAS CITY, MO., 422 B. 
M. A. Bldg. * LITTLE FALLS, N. J., Box 91 © LOS ANGELES, CALIF., 448 So. Hill 
Street ¢ OMAHA 5, NEBR., 3812 Castellar Street © RICHMOND 19, VA., 210 East Frank- 
lin Street * SALT LAKE CITY, UTAH, 149-151 W. Second South St. © SAN FRANCISCO, 
CALIF., 681 Market St. * SIGNAL MOUNTAIN, TENN., 204 Slayton Street * WACO, 
TEXAS, P. O. Box 887 * MONTREAL, 2028 Union Avenue « WINNIPEG, 576 Wall St. 
HAVANA ¢ MAYAGUEZ, PUERTO RICO © BOGOTA © CARACAS « MEXICO CITY. 
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(Continued from page 64) 


perintendent, ably supported by Mayor Satterlee, Comptroller Loop, Auditor 
Moen, and Councilmen Rex Odell and Stanley Rogers, took care of the nu- 
merous details to be handled at any conference where 267 are in attendance. 
It was the largest meeting for the section to date. 

Linn Enslow sat through all the sessions, actively participated in many 
discussions, helped the Trustees over several rough spots and gave a grand 
address on Friday night at the annual banquet. Jim Morrison, able Chair- 
man, led the Trustees in several important discussions and gave an excellent 
account of himself at the Annual Banquet which Ed Thompson and Stanley 
Rogers had worked on for so many hours. Food was excellent, as well as 
the concert. 

The Operators’ Round Table was held at a Friday breakfast under 
John Gearhart. Sixty were supposed to be present; 110 were fed; and 20 
turned away. That’s the kind of show it was. Several able papers were 
presented on the 1948 Columbia flood damage to water systems, under- 
ground resources, short schools and registration, pre-stressed concrete res- 
ervoirs, and effects of use of water works income for general municipal pur- 
poses—a hot subject in the Northwest just now. Cy Everts presented an 


(Continued on page 68) 


PROOF 
“STERELATOR EFFICIENCY” 


Actual Usere—THE BEST PROOF OF ALL— 
Prove our claims that Everson SterElatorS are 
DEPENDABLE - SAFE - EFFICIENT 

to operate at LOW MAINTENANCE COST. 


Everson SterElatocS METER-MIX-FEED Chlorine 
accurately for all water SterElizinG requirements. 
urnished for manual or cutematio operation. 

Everson SterElatorS utilize a high vacu 
The METERS have a 0 to 1 I ratio. 
for list of installations. 


10, IMlinois 


KUPFERLE 
FIRE HYDRANTS 


NO US 4 2) 
JOB COPY ‘ Kupferte F; 
S to f 
Publig and Tange for 
Stal]]a,- Private 
B 
Making any Cfore i 
Je Cis 
Ret the Kupfer) 10n, 
ficatic e Spec; 
E n Sheets 
JOHN 
Cc. KUPFER Foun, 
ST. Loujg ORY co, 
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@ Buffalo Meter simplicity of construction and 
interchangeability of parts make the stock job 
easier. Average maintenance requirements are readily 


met from a small supply of parts. 
AMERICAN 


BRONZE CASE 
NIAGARA 


BUFFALO 
COMPANY , 
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THAT'S ALL THE PARTS 
WE STOCK --OUR BUFFALO- 
MADE METERS ARE 
SIMPLE INTERCHANGEABLE” 
DON'T HAVE MANY PARTS 
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excellent committee report on Short Courses and Licensing, and a motion 
was made to place voluntary registration on a letter ballot. 

No mention can be made of this convention without complimenting the 
hotels on their excellent service. In particular, John O'Rourke at the 
Bellingham did one of the outstanding jobs the writer has ever seen. He 
did everything he knew to help the boys enjoy the conference. 

FRED MERRYFIELD 
Secretary-Treasurer 


Kansas Section: Despite a change in hotel managers, the joint 
meeting of the Kansas Section A.W.W.A. and the Kansas Sewage Works 
Assn. was held without difficulty at the Hotel Bisonte, Hutchinson, on 
April 21 and 22. H. H. Kansteiner, Section Chairman, presided at the open- 
ing session at which City Manager H. C. McClintock extended a welcome 
to all. Representing the national association was President-Elect A. P. 
Black, who was a stranger to no one by the end of the first day. By the 
end of the second day, no one was a stranger to Dr. Black. Everyone en- 
joyed his fellowship and timely thoughts immensely. 


(Continued on page 70) 


Detection of Coli in Water 


This group of Difco Dehydrated Culture Media is recommended 
for the detection and confirmation of the presence of coliform 
bacteria in water. Each medium is prepared to conform to all 
requirements of “Standard Methods for the Examination of 
Water and Sewage’’ of the A. P. H. A. and A. W. W. A. 


Bacto-Lactose Broth 
Bacto-Endo Agar 
Bacto-Levine E.M.B. Agar 
Bacto-Brilliant Green Bile 2% 
Bacto-Formate Ricinoleate Broth 
Bacto-Lauryl Tryptose Broth 


Specify “DIFCO” 


DirFco LABORATORIES 
DETROIT 1, MICHIGAN 
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FOR SMALL WATER WORKS 


NOW YOU CAN USE MODERN 
CHLORINE DIOXIDE TREATMENT 


With %Proportioneers% Chlorine 
Dioxide Treating Unit, you can now 
have the advantages of complete 
chlorine dioxide water treatment 
even though your plant handles one 
million gallons per day or less. It’s 
the modern way to eliminate the 
Jamestown Water Company, Jamestown, R. |., tastes and odors due to organic 
uses %Proportioneers% Chlorine Dioxide Treat. matter and heavy prechlorination. 
ment for taste and odor removal. 

In all types of contaminated water, 
whether the pH is high or low, steril- 
ization is doubly sure with chlorine 
dioxide — and effective chlorine resi- 
duals are retained over long dis- 
tances, right to the end of the lines. 


%Proportioneers% Chlorine Diox- 
ide Unit is furnished ready to install 
as a “package unit’ Solutions of 
acid, hypochlorite, and sodium chlor- 
ite are pumped by Duplex and 
Simplex Chem-O-Feeders into a 
plastic chlorine dioxide generator 
which is enclosed in a streamlined 
metal case—illuminated by fluores- 
cent lights. Both first cost and oper- 
ating costs are low — the treating 
operation is easily handled by your 
present personnel. It’s safe, simple, 
sure. Write for Bulletin 1600F. 


7o PROPORTIONEERS, INC. 7% 


61 Codding St., Providence 1, R. I. 


| 
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(Continued from page 68) 

D. G. McCammant, manager, and Ivan W. Jones, superintendent of the 
Hutchinson water system, described their unusual supply which depends 
upon wells encircling the city and pumping directly into the distribution 
system, rather than elevated storage. Orville G. Kuran, superintendent of 
maintenance at Kansas City, Kan., discussed “Emergency Maintenance,” 
and the water pollution control program of the U.S.P.H.S. was discussed by 
Glen Hopkins, officer in charge of the Missouri River Basin for the service. 

The afternoon session was opened by B. H. Van Blarcum, Manhattan 
water superintendent. The 1949 program of the state legislature as it af- 
fected public utilities was discussed by Major C. Hagar, who revealed that 
efforts to achieve a uniform retirement system for all public employees in 
the state seemed to assure passage of a measure by the 1951 legislature. 
“The Maintenance of Rapid Sand Filters” was discussed by C. E. Palmer, 
president of the Palmer Filter Equipment Co. of Erie, Pa. 

Bob Millar, manager of the Wichita Water Co., discussed the “big 
brother” program of the section, which was developed to help any and all 
operators and cities over difficulties of every nature. During this exposi- 
tion of the manner in which the program places information and help within 
the reach of every operator in the state, a surprise visit was made to the meet- 
ing by Governor Frank Carlson who, at Millar’s insistence, gave a short talk 
in which he expressed his appreciation of the work the group was doing. 

Panel discussions on water rate changes and main extension policies, 
participated in by Morris B. Willis, Iola city engineer; Lloyd B. Smith, 
Topeka commissioner of water; E. J. Allison, Salina city manager; and 
others, concluded the day’s sessions. <A buffet supper, entertainment and a 
business meeting made the evening an eventful one. 

Water supply papers the next day, which was partially devoted to sew- 
age interests, included “Geologic Methods of Prospecting for Ground Wa- 
ter” by O. S. Fent, consulting geologist of Salina (see p. 590, this issue) ; 
“Practical Experiences in Water Main Cleaning” by Robert Mounsey, as- 
sistant water superintendent of Lawrence; and “Tricks of the Trade,” a col- 
lection of ingenious procedures developed and discussed by several persons. 
E. J. Trout explained how he had sand-blasted service lines to clean them; 
B. H. Radar discussed the sealing of a large hole underneath a reservoir 
dam; Charies F. McMannis demonstrated how compressed air could be 
used to grind the disc ball of a meter to fit more rapidly than hand methods ; 
and H. E. McMillen described the use of a blank check bill form which sim- 
plified collection of accounts. 

The “One Man Operator’s Clinic,” presided over by Bob Millar and 
George Pate, was devoted to the problems of small plant operators, several 
of whom discussed their experiences. The meeting was concluded by a ban- 
quet Friday evening at which Gene Conklin gave an address. 

Mayor C. HaGar 
Secretary-Treasurer 
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ee Smith tapping equipment you can make branch 
connections up to 42” in diameter under pressure to any 
type or size of pipe, without interrupting service, draining 


the line, or riling the water. These machines are used with 


SMITH tapping sleeves, hat flanges, and tapping valves. 


The entire operation is quick, simple and satisfactory. 


Write for further information. 


ERTING MACHINE 
CUTTING 


THE A. P. SMITH MFG. CO. 


TAPPING SLEEVES : 
WATER SERVICE BRASS GOODS EAST ORANGE NEW JERSEY 


JOURNAL~ A.W 
Atl CAN BE TAPPED PRESSURE 
~cONCREME 
| 
GATE VALVES 
MECH VALVES. 
HYD 
11R 


COMING MEETINGS Vol. 41, No.7 
(Continued from page viii) 


19-21—Alabama-Mississippi Section in Jackson, Miss. 
Secretary: John L. Snow, Dist. Engr., Layne- 
Central Co., 601 First National Bank Bldg., Mont- 
gomery 4, Ala. 


24-25—Virginia Section at Roanoke Hotel, Roanoke, Va. 
Secretary: W. H. Shewbridge, Asst. Engr., State 
Health Dept., 713 State Office Bldg., Richmond 
19, Va. 


26-28—California Section in Sacramento, Calif. Secre- 
tary: H. C. Medbery, Chief Water Purif. Engr., 
Water Dept., 425 Mason St., San Francisco 2, 
Calif. 


31-Nov. 2—Kentucky-Tennessee Section at Lafayette and 
Phoenix Hotels, Lexington, Ky. Secretary: R. 
P. Farrell, Director, Div. of San. Eng., State 
Dept. of Public Health, 420—5th Ave., N., Nash- 
ville 3, Tenn. 


November 2-4—Chesapeake Section at Wardman Park Hotel, 
Washington, D.C. Secretary: Carl J. Lauter, 
5902 Dalecarlia Pl., N.W., Washington 16, D.C. 


3-4—Ohio Section in Dayton, Ohio. Secretary: F. P. 
Fischer, Sales Engr., Wallace & Tiernan Co., Inc., 
812 Perry Payne Bldg., Cleveland 13, Ohio. 


7-9—North Carolina Section at Highland Pines Inn, 
Southern Pines, N.C. Secretary: E. C. Hubbard, 
Prin. San. Engr., State Board of Health, Raleigh, 
N.C. 


11-13— Arizona Section at San Carlos Hotel, Yuma, Ariz. 
Secretary: Mrs. Helen Rotthaus, San Eng. Div., 
State Dept. of Health, Phoenix, Ariz. 


14-16—Florida Section at Orange Court Hotel, Orlando, 
Fla. Secretary: A. E. Williamson Jr., P.O. Box 
1431, Daytona Beach, Fla. 


17-19—New Jersey Section at Madison Hotel, Atlantic 
City, N.J. Secretary: C. B. Tygert, Wallace & 
Tiernan Co., Inc., Box 178, Newark 1, N.J. 


December 5-7—Southeastern Section at Gordon Hotel, Albany, 
Ga. Secretary: T. A. Kolb, San. Engr., State 
Board of Health, Wade Hampton Bldg., Colum- 
bia, S.C, 
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FOR WATER WORKS FOR SEWAGE PLANTS 


7. Produces crystal clear water. 7. Clean, easy to handle. 


2. Gives better floc formation. 


&, Promotes better settling and longer filter 
runs. 


#. Aids in reduction of tastes and odors. 


S§. Has no chlorine demand. 


2. Dry feeds well or dissolves 
readilv for solution feeding. 


3S. Simple application. Requires 
only low cost feeding apparatus 
and minimum attention. 


6. Is alow cost coagulant. 4. Clear, colorless effluents are 


possible. 
S$. Sludge digests readily. 
6. Treated digested sludge 
dries quickly with minimum 
of odor. 


7. Superior in tests against other coagulants. 


§. High in quality. Its constant uniformity can be 
depended upon. 


Aluminum Sulfate is almost universally accepted by 
water experts as the best coagulant for removal of 
turbidity, color and bacteria from water ... and 
General Chemical Aluminum Sulfate is the outstand- 
ing choice the nation over. That’s because its high 
quality and constant uniformity have given it a time- 
tested reputation for reliability among operating men 
in towns and cities all over America. 

Municipal officials in charge of sewage treatment also 
find that clarity of sewage effluent is easily obtainable 
with General Chemical Aluminum Sulfate for the many 
reasons outlined above. For your water and sewage 
disposal systems, specify General Chemical “Alum”— 
preferred by most American cities. 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
4O Rector Street, New York 6, N. Y. 

Offices: Albany e Atlanta e Baltimore e Birmingham e Boston 
Bridgeport e Buffalo e Charlotte e Chicago e Cleveland e Denver 
Detroit e Houston e Kansas City e Los Angeles e Minneapolis 
New York e Philadelphia e« Pittsburgh e Portiand (Ore.) 
Providence e San Francisco e Seattle e St. Louls e Wenatchee 
Yakima (Wash.) 

In Wisconsin: General Chemica! Company, Inc., Milwaukee Wis. 


7. Chlorine consumption is 
cut due to lower demand 
of clarified sewage. 


g. Economical to use. 


BASIC CHEMICALS 


FOR AMERICAN INDUSTRY 
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Index of Advertisers’ Products 


Acidizing of Water Wells: 

Dowell Incorporated 

Activated Carbon 

Industrial Chemical Sales Div. 

Aerators (Air Diffusers): 

Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 

Air Compressors: 

DeLaval Steam Turbine Co. 

Worthington Pump & Mach. Corp. 

Air-Lift Pumping Systems: 

Worthington Pump & Mach. Corp. 

Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 

Stuart Corp. 

Ammonia, Anhydrous: 

General Chemical Div. 

Ammonia Receivers: 

Worthington Pump & Mach. 

Ammonintors: 

Everson Mfg. Corp. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Brass Goods: 

American Brass Co. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

ames Jones Co. 

fueller Co. 

A. P. Smith Mfg. Co. 

Smith-Blair, Inc. 

Carbon Dioxide Generators: 

Infilco, Inc. 

Walker Process Equipment, Inc. 

Cathodic Protection: 

Dowell Incorporated (magnesium 
anodes) 

Electro Rust-Proofing Corp. 

Cement Mortar Lining: 

Centriline Corp. 

Chemical Cleaning of Water 
Mains: 

Dowell Incorporated 

Chemical Feed Apparatus: 

Belco Industrial Equipment Div., 


Inc. 
Builders-Providence, Inc. 
Everson Mfg. Corp. 
lnilco, Inc. 
Cmega Machine Co. (Div., 
ers Iron Fdry.) 
Permutit Co. 
Proportioneers, Inc. 
Ross Valve Mfg. Co. 
Simplex Valve & Meter Co. 
Wallace & Tiernan Co., Inc. 
Chemical Scale Removal Serv- 
ices: 
Dowell Incorporated 
Chemists and Engineers: 
(See Prof. Services, pp. 24-27) 
Chlorination Equipment: 
Everson Mfg. Corp. 
Proportioneers, Inc. 
Wallace & Tiernan Co, Inc. 
Chlorine Comparators: 
Everson Mfg. Corp. 
Hellige, Inc. 


Build- 


Klett Mfg. Co. 
LaMotte Chemical Products Co. 
Inc. 
Wallace & Tiernan Co., Inc. 
Chlorine, Liquid: 
J. W. Jones Co. 
Solvay Sales Div. 
Wallace & Tiernan Co., Inc. 
Clamps and Sleeves, Pipe: 
James B. Clow & Sons 
Dresser Mfg. Div. 
M. Greenberg’s Sons 
Jones Co. 
ensselaer Valve Co. 
A. P. Smith Mfg. Co. 
Warren Foundry & Pipe Corp. 
Clamps, Bell Joint: 
James B. Clow & Sons 
Dresser Mfg. Div. 
Clamps, Pipe Repair: 
James B. Clow & Sons 
Dresser Mfg. Div. 
Warren Foundry & Pipe Corp. 
Clarifiers: 
Chain Belt Co. 
Dorr Co. 
Infilco, Inc. 
Permutit Co. 
Walker Process Equipment, Inc. 
Cleaning Water Mains: 
Pipe Clean- 


National Water Main Cleaning Co. 

Cocks, Curb and Corporation: 

Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 

Compressors, Portable: 

Worthington Pump & Mach. Corp. 

Condensers: 

United States Pipe & Foundry Co. 

Contractors, Water Supply: 

Layne & Bowler, Inc. 

Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co, 

R. W. Sparling 

Copper Sheets: 

American Brass Co. 

Copper Sulfate: 

General Chemical, Div. 

Corrosion Control: 

Calgon, Inc. 

Dearborn Chemical Co. 

Couplings, Flexible: 

DeLaval Steam Turbine Co. 

Dresser Mfg. Div. 

Fairbanks, Morse & Co. 

Philadelphia Gear Works, Inc. 

Culture Media: 

Difco Laboratories, Inc. 

Dechlorinating Agent: 

Virginia Smelting Co. 

Diaphragms, Pump: 

Dorr Co. 

Proportioneers, Inc. 

Engines, Hydraulic: 

Ross Valve Mig. Co. 
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Engineers and Chemists: 
(See Directory of Experts, pp. 24- 
27) 


Feed Water Treatment: 

Calgon, Inc. 

Dearborn Chemical Co. 

Infilco, Inc. 

Filter Materials: 

Anthracite Equipment Corp. 

Infilco, Inc. 

Northern Gravel Co. 

Filters, incl. Feed Water: 

Belco Industrial Equipment Div., 

Dorr 

“Mfg. Corp. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Ross Valve Mfg. Co. 

Walker Process Equipment, Inc. 


Filtration Plant Equipment: 

Builders-Providence, inc. 

Chain Belt Co. 

Difco Laboratories, Inc. 

Infilco, Inc. 

Qmega Machine Co. (Div., 
ers Iron Fdry. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 

Corp., Ozone Processes 
div. 

Finders, Pipe: 

Jos. G. Pollard Co., Inc. 


Fish Screens: 
Electric Fish Screen Co. 
Fittings, Copper Pipe: 
Dresser Mfg. Div. 
M. Greenberg’s Sons 
Hays Mfg. Co. 
James Jones Co. 
Fittings, Tees, Ells, ete.: 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
Dresser Mfg. Div. 
James Jones Co. 
Kennedy Valve Mfg. Co. 
M & H Valve & Fittings Co. 
United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 
R. D. Wood Co 
Flocculating Equipment: 
Chain Belt Co. 
Dorr Co. 
Infilco, Inc. 
Furnaces: 
Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 
Furnaces, Joint Compound: 
Northrop & Co., Inc. 
Gages, Liquid Level: 
Builders-Providence, Inc. 
Infilco, Inc. 
Simplex Valve & Meter Co. 
Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 
Builders-Providence, Inc. 
Infilco, Inc. 
Northrop & Co., Inc. 
om Valve & Meter Co. 
. W. Sparling 


Build. 
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one reason for the 


LOW MAINTENANCE 
COST of the 


Corey 


HYDRANT 


One man, with no special tools or 
hoist, without digging, by opening 
valve and removing head, can eas- 
ily remove and replace all working 
parts of the RenSSelaer Corey Hy- 
drant. That is only ONE feature 
which our 65 years of experience 
have incorporated in this famous 
Hydrant. NO FLOODING in case 
of barrel breakage. Main valve 
MECHANICALLY LOCKED 
shut by steel forgings bearing 
against case (illustrated left). 
No digging to renew broken 
barrel, thanks to flange at 
ground line. Hard rubber 
valve seats will not scar or 
leak. Drains fast, without 
clogging. No water hammer. 
Solid bronze protects long life 
of vital parts. There’s no better 
investment than RenSSelaer Corey 
Hydrants . . . thousands in service 
prove it. 


LEADERSHIP FOR OVER 65 YEARS 


RENKXJEL/YAR 


Gate Valves ¢ Square Bottom Valves « Topping Valves and Sleeves 


Hydrants e Check Valves « Air Release Valves 
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Working parts of 
Corey Hydrant 


Experienced Field Repre- 
sentatives will bring you 
the benefits of RenSSelaer’s 
years of experience with 
ydrants AND Valves. 
Call nearest office. 


RENSSELAER VALVE COMPANY @ TROY, N.Y. 


Atlanta, 


Bala-Cynwyd 
City, Los Angeles, Memphis, 


Division of Neptune Meter Company 


, Pa., Chicago, Denver, Haverhill, Mass., Hornell, N. Y., Kansas 
Oklahoma City, Pittsburgh, San Francisco, Seattle, Waco 
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Gasholders: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Gaskets, Rubber Packing: 
Northrop & Co., Inc. 


Gates, Shear and Sluice: 
Armco Drainage & Metal Products, 


Inc. 
R. D. Wood Co. 
Gears, Speed Reducing: 


DeLaval Steam Turbine Co. 
Philadelphia Gear Works, Inc. 


Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mfg. Co. 

LaMotte Chemical Products Co. 

Photovolt Corp. 

Wallace & Tiernan Co., Inc. 


Goosenecks (with or without 
Corporation Stops): 

Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Greensand; see Zeolite 


Hydrants: 

ames B. Clow & Sons 

1. Greenberg’s Sons 
Co. 

Kennedy Valve Mfg. Co. 

ohn C. Kupferle Foundry Co. 
wudlow Valve Mig. Co. 
Mueller Co. 
A. P. Smith Mfg. Co. 
Rensselaer Valve Co. 
Ross Valve Mfg. Co. 
R. D. Wood Co. 
Hydrogen Ion Equipment: 
Hellige, Inc. 
LaMotte Chemical Products Co. 
Photovolt Corp. 
Wallace & Tiernan Co., Inc 


Iron Removal Plants: 
American Well Works i 
Belco Industrial Equipment Div., 


Inc. 
Chain Belt Co. 
Infilco, Inc. 
Permutit Co. 
Roberts Filter Mfg. Co. 
Walker Process Equipment, Inc. 
Corp., Ozone Processes 
div. 
Jointing Materials: 
Atlas Mineral Products Co. 
Michael Hayman & Co., Inc. 
Hydraulic Development Corp. 
Leadite Co., Inc. 
Northrop & Co., Inc. 


Joints, Mechanical, Pipe: 

Cast Iron Pipe Research Assn. 

Carson-Cadillac Co. 

Central Foundry Co. 

James B. Clow & Sons 

Dresser Mfg. Div. 

United States Pipe & Foundry Co. 

Warren Foundry & Pipe Corp. 

R. D. Wood Co. 

Lime Slakers and Feeders: 

Dorr Co. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Magnesium Anodes (Corrosion 
Control): 

Dowell Incorporated 

Manometers, Rate of Flow: 

Builders-Providence, Inc. 


Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co. 
Pittsburgh Equitable Meter Div. 


ADVERTISERS’ PRODUCTS INDEX 


Meter Couplings and Yokes: 
Badger Meter Mfg. Co. 

Dresser Mfg. Div. 

Ford Meter Box Co. 

Hays Mfg. Co. 

Hersey Mfg. Co. 

ames Jones Co, 

Mueller Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. Co. 
Worthington-Gamon Meter Co. 


Meter Reading and Record 
Books: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter C 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. Co. 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co. 

WV. Sparling 


Meters, Industrial, Commer- 
cial: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Builders-Providence, Inc. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Simplex Valve & Meter Co. 

A. P. Smith Mfg. Co. 

R. W. Sparling 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 


Mixing Equipment: 
Beico Industrial Equipment Div., 


Inc. 
Chain Belt Co. 
Infilco, Inc. 
Ozonation Equipment: 
= Corp., Ozone Processes 
div. 


Pipe, Asbestos-Cement: 
Corp. 
<easbey & Mattison Co. 


Pipe, Brass: 
American Brass Co. 


Pipe, Cast Iron (and Fittings) : 
American Cast Iron 4 y Co. 
Cast Iron Pipe Research Assn 
Central Foundry Co. 

James B. Clow & Sons 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Pipe, Cement Lined: 

Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

Preload Companies, The 

United States Pipe & Foundry Co. 
Warren Foundry Pipe Corp. 
R. D. Wood Co, 
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Pipe Coatings and Linings: 
The Barrett Div. 

Cast Iron Pipe Research Assn. 
Centriline Corp. 

Dearborn Chemical Co. 

Koppers Co., Inc. 

Preload Companies, The 

Reilly Tar & Chemical Co. 
Standard Pipeprotection, Inc. 
Warren Pouaiey & Pipe Corp. 


Pipe, Concrete: 


American Pipe & Construction Co. 


Lock Joint Pipe Co 

Pipe, Copper: 

American Brass Co. 

Pipe Cutting 
Ellis & Ford Mfg. Co. 

Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials: 
(See Jointing Materials) 


Pipe, Steel: 


Armco Drainage & Metal Products, 


Inc. 
Bethlehem Steel Co. 


Plugs, Removable: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 
Warren Foundry & Pipe Corp. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mfg. Co. 


Pumps, Boller Feed: 
DeLaval Steam Turbine Co. 
Fairbanks, Morse & Co. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc 
Fairbanks, Morse & Co. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Chemical Feed: 
Everson Mfg. Corp. 

Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 


Pumps, Deep Well: 

American Well Works 

Fairbanks, Morse & Co. 

Layne & Bowler, Inc. 

Peerless Pump Div., Food 
Machinery Corp 

Worthington Son & Mach. Corp. 


Pumps, Diaphragm: 
Dorr Co. 
Proportioneers, Inc. 


Pumps, Hydrant: 
Jos. G. Pollard Co., Inc. 


Pumps, Hydraulic Booster: 
Fairbanks, Morse & Co 
Ross Valve Mfg. Co. 
Pumps, Sewage: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Fairbanks, Morse & Co. 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, Sump: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Fairbanks, Morse & Co. 
Peerless Pump Div., Food 
Machinery Corp. 
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Measure it in labor time, and you'll 
discover that any water supply or 
force main is shorter when you use 
Armco Welded Steel Pipe. 

That’s because ARMCO Pipe is so 
easy to handle and install. The 
whole job goes faster, smoother 
and more profitably. Lengths up to 
50 feet mean fewer joints—there 
are just 106 in a mile. Even these 
go together quickly using standard 
couplers or by field welding. 

You can use ARMCO Steel Pipe 
with complete confidence. It has a 
high safety factor against internal 
or external pressures. And the pat- 


HOW LONG 
isa water line? 


ented method of manufacture per- 
mits visual inspection of both sides 
of the pipe wall to guard against 
flaws. A spun-enamel lining assures 
continued high flow capacity, pre- 
vents tuberculation, stops costly 
cleaning. 

With Armco Steel Pipe you can 
match exact job requirements— 
save time, labor and money. Diam- 
eters range from 6 to 36 inches; 
wall thicknesses from 9/64- to 1/2- 
inch. Write for complete data. 
Armco Drainage & Metal Products, 
Inc., Welded Pipe Sales Division, 
1205 Curtis St., Middletown, Ohio. 


= 
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Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Fairbanks, Morse & Co. 

Layne & Bowler, Inc. 

Peerless Pump Div., F 
Machinery Corp 

Worthington Pomp & Mach. Corp. 

Recorders, Gas Density CO:, 
NHs3, SO2, etc.: 

Permutit Co. 

Wallace & Tiernan Co., Inc 

Recording Instruments: 

Builders-Providence, Inc. 

Infilco, Inc. 

R. W. Sparling 

Wallace & Tiernan Co., Inc. 

Reservoirs, Steel: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 

Sand Expansion Gages: 

(See Gages) 

Sand, Filtration: 

(See Filtration Sand) 


Sleeves: 
(See Clamps) 
Sleeves and Valves, Tapping: 
James B. Clow & Sons 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Sludge Blanket Equipment: 
Permutit Co. 

Soda Ash: 

Solvay Sales Div. 

Sodium Hexametaphosphate: 
Calgon, Inc. 
Softeners: 
Belco Industrial 


Inc. 
Dearborn Chemical Co. 
Dorr Co. 
Infilco, Inc. 
Permutit Co. 
Roberts Filter Mfg. Co. 
Walker Process Equipment, Inc. 
Softening Chemicals and Com- 

pounds: 
Calgon, Inc. 
Infilco, Inc. 
Permutit Co. 
Zeolite Chemical Co. 
Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Steel Plate Construction: 
Bethlehem Stvel Co. 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Storage Tanks: 
Bethlehem Steel Co. 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Strainers, Suction: 
M. Greenberg’s Sons 
R. D. Wood Co. 
Sulfur Dioxide, “wae 
Virginia Smelting 
Surface Wash 
Permutit Co. 
Stuart Corp. 


Equipment Div., 


ADVERTISERS’ PRODUCTS INDEX 


Swimming Pool Sterilization: 
Belco Industrial Equipment Div., 


Inc. 
Everson Mfg. Corp. 
Omega Machine Ba (Div., 
ers Iron Fdry.) 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc. 
Corp., Ozone Processes 
iv. 


Build- 


Tanks, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Tapping Machines: 
Hays Mig. Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 


Taste and Odor Removal: 

Industriai Chemical Sales Div. 

Infileo, Inc. 

Proportioneers, Inc. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc 

Corp., Ozone Processes 
iv. 


Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, ete.: 

Builders-Providence, Inc. 


Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations) : 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 


Turbines, Steam: 
DeLaval Steam Turbine Co. 


Turbines, Water: 
DeLaval Steam Turbine Co. 


Valve Boxes: 
Central Foundry Co. 
James B. Clow & Sons 
Ford Meter Box Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Valve Inserting Machines: 
A. P. Smith Mfg. Co. 


Valves, Altitude: 
Ross Valve Mfg. Co., Inc. 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

M. Greenberg’s Sons 

Rensselaer Valve Co. 

R. D. Wood Co. 

Valves, Detector Check: 

Hersey Mfg. Co. 


Valves, Electrically Operated: 
James B. Clow & Sons 

Kennedy Valve Mfg. Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Valves, Float: 
Ross Valve Mfg. Co., Inc. 


Valves, Gate: 
Dresser Mfg. Div. 
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Co. 

<ennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Mueller Co. 

Rensselaer Valve Co. 


A. P. Smith Mfg. Co. 
D. Wood Co. 
Valves, Hydraulically Oper- 


ated: 
James B. Clow & Sons 
Kennedy Valve Mig. Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Valves, Large Diameter: 
James B. Clow & Sons 
Kennedy Valve Mfg. Co 
Ludlow Valve Mfg. Co. 
Rensselaer Valve Co, 

A. P. Smith Mfg. Co. 

R. D. Wood Co 


Valves, Regulating: 
Ross Valve Mfg. Co. 


Valves, Swing Check: 
James B. Clow & Sons 
M. Greenberg’s Sons 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 
R. D. Wood Co. 
Waterproofing 
Dearborn Chemical Co. 
Inertol Co., Inc. 


Water Softening Plants: 
(See Softeners) 


Water Supply Contractors: 
Layne & Bowler, Inc. 


Water Testing Apparatus: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Photovolt Corp. 

Wallace & Tiernan Co., Inc 


Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Dearborn Chemical Co. 

Dorr Co. 

Everson Mfg. Corp. 

Infilce, Inc. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Walker al ess Equipment, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Well Acidizing: 

Dowell Incorporated 


Well Drilling Contractors: 
Layne & Bowler, Inc. 


Wrenches, Ratchet: 
Dresser Mfg. Div. 


Zeolite: 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 
Zeolite Chemical Co. 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1948 Membership Directory. 
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Practical Pipeline Cleaning Tools 
For Practical Men 


“FLEXIBLE” POWER 
TOOLS FOR CLEANING 
PIPE IN SHORT SEC- 
TIONS—IN DIAMETERS 
RANGING FROM 4 
INCHES TO 12 INCHES. 


“FLEXIBLE” CHAIN HEAD AUGER 


Cleans right down to the metal. 
Has never been known to break a 
pipe or damage a corporation cock. 
(Patented). 


“FLEXIBLE” POWER DRIVE 


Powerful, portable power drive unit. 
Simple, safe to handle. Furnished 
with dependable 4 H.P., plus en- 
gine. (Patented). 


The only truly satisfactory method of 
cleaning 4” pipe. 


“FLEXIBLE” EQUIPMENT NOW FOR SALE, LEASE OR CONTRACT. 
Write the nearest office today for full particulars. 


FLERIBLE UNDERGROUND PIPE CLEANING C0. 


: Blvd., Los Angeles 34, California 


141 W. Jackson Bivd. 401 Broadway 4 P. 0. Box 165 2011 oa Ave. 
Chicago, Il. New York 13 Irvington, N. J. Atlanta Memphis, Tenn. 
801 Bivd. 29 Cerdan Ave. P. 0. Box 447 41 


ter, Texas Hamden 
4455 S. E. 24th Ave. 
Portland 2, Ore. 
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Los Angeles 34, Calif. Pittsburgh, 8, Pa. 7 


We make both the disc 
and oscillating piston 
type meters in domestic 
sizes. We make these 
two designs so as to 
better serve our cus- 
tomers. 


Our study of varying 
conditions in water 
plants throughout the 
country definitely estab- 
lishes that a single type 
of meteris notthe 
answer to all metering 
problems. 


What type domestic meter 
should you use, disc or piston? 

In many cases experience or 
personal preference dictate the 
choice. Those in doubt are in- 
vited to consult with a Pitts- 
burgh-Empire representative. 


You can rely on him for an im- 
partial recommendation as to the 
type of meter best suited to your 
local water conditions. 


PITTSBURGH EQUITABLE 
METER DIVISION 


ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH 8, PA. 
Atlanta Boston Chicago Houston Kansas City 
Los Angeles New York Pittsburgh San Francisco 
Seattle Tulsa 


© 
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PITTSBURGH NUTATING DISC METERS 


’ 
80 
WHAT NEED? . - “yy EMPIRE OSCILLATING PISTON METERS 
Type 12 
Type 14 
Made with Empire bolanceg °scillating 
Piston, famous Since 1884 for Sccuracy 
and durability, Type 12 meter has : 
bronze Case with breakable bottom 
Plate to Protect interior Parts from frost 
domage. Type 14 'S a bronze bottom . 
plate Model for worm climotes. Sizes 
This 
Arctic Type F 
Tropic Type 
The highest Quality measuring instruments 
Of this type. Durably ©Onstructed to Give 
years of Uninterrupted Service. Arctic 
type is Protected Ogainst damage from 
freezing by breakable frost bottom. 
Tropic type has Split Case, bronze 
housing. Sizes *4-in., Vein, 
| 
| R | 
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Protected—lInside and Out 
— against every Corrosive Agency 


The high dielectric strength of Reilly Pipe Enamel, coupled with 
an intimate bond to the metal, insures dependable protection 
against every corrosive agency. When properly applied Reilly 
Enamel is so tightly bonded to the metal that it gives complete 
insulation against its surroundings, thus preventing all corrosive 
agencies from coming in contact with the metal. The result is 
economical corrosion protection for water lines—inside and out. 
The inner surface is also protected against incrustation and tuber- 
culation, thus insuring full capacity flow for the lite of the pipe. 


REILLY TAR G&G CHEMICAL CORPORATION 


Merchants Bank Bidg., Indianapolis 4, Indiana 
500 Fifth Ave., New York 18 - 2513 S. Damen Ave., Chicago 8 
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This booklet sent on re- 
quest. 
Protective Coati 


Jointed for .. . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “‘jointing material’ used for bell and spigot Water 


Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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